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EDITORIAL 


UNSOLICITED MERCHANDISE 


HE SENDING of unsolicited merchandise through the mails is 

denounced as an evil which should be suppressed by Congress, 
it was declared in a statement issued recently by the National Asso- 
ciation of Retail Druggists. 

“Such high pressure methods of disposing of merchandise and 
collecting accounts are altogether foreign to the American idea of 
merchandising,” said the statement, urging passage of the Watson 
bill then pending in the House of Representatives. 

Both the retail drug trade and the Post Office Department favor 
the measure, according to the association, in order to do away with 
“strong armed methods of forcing payment from those upon whom 
merchandise has been unceremoniously dumped without the formal- 
ity of suggestion, request or instruction of any kind.” 

A great financial saving would result to thé retail trade through 
Federal action, asserted the statement, continuing ; 

“The story of consignment merchandise is an old one with a 
trail of unfortunate and exasperating experiences following in its 
wake and while there are doubtless circumstances under which the 
consignment method may prove satisfactory or even advantageous 
to the retailer, no excuse nor justification can be found to warrant 
the delivery of merchandise to anyone who has not first been con- 
sulted and his or her consent or approval obtained. 

“Most retailers have at one time or another received merchan- 
dise in this manner and many there are who could testify to the un- 
soundness of the scheme as well as the many annoying features asso- 
ciated with it. 

“In all too many instances the retailer having accepted mer- 
chandise which has been delivered in this manner endeavors to dis- 
pose of it and succeeds in a measure in doing so, but finally, after 
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the lapse of sufficient time to test the salability of an article, decides 
to return the unsold portion and then the trouble begins. 

“The consignor refuses to accept the goods returned and de- 
mands payment upon the whole lot on the ground that any unsold 
portion was to be returned within a certain specified time. The 
retailer then refers to the letter which accompanied or followed the 
goods only to find that a thirty, sixty or ninety-day period was speci- 
fied within which any of the goods remaining unsold might be re- 
turned. 

“He also finds to his dismay that he has run one, two, three or 
more days beyond this limit and after much bickering, settlement 
is made to avoid further trouble, including in many cases a threat- 
ened lawsuit which would add only to the expense and prolong 
the agony of a one-sided and altogether undesirable transaction.” 

The following incident records a very effective way of dealing 
with parasites who conduct their businesses without solicitation : 

To the stockroom of a Philadelphia hospital there came, a few 
months ago, a packing case containing a dozen bottles (pints) of 
medicated alcohol. The person in charge of the stores not having 
the requisition duplicate for this material, placed the goods aside in 
anticipation of a later bill or voucher. After a few weeks the super- 
intendent received a bill from a firm in another city for one dozen 
pints of special alcohol, ridiculously priced, and this was turned over 
to the storekeeper for verification. The bill was returned with the 
customary check for quantity and condition of goods. But there 
was no duplicate requisition sheet nor any recollection of an order 
to purchase. 

For this reason the hospital forwarded a letter of query to the 
firm named on the billhead, and received in return a letter stating 
that these goods were sent on approval some months before and the 
bill was only sent after sufficient time had elapsed to warrant the 
supposition that the goods had been used. In answer to this letter 
the firm was notified that in so far as these goods were not formally 
ordered, payment would not be rendered and the goods would re- 
main untouched for the time. Then came a letter requesting the 
hospital to return the goods, express collect. 

Again the hospital sent a communication stating that in so far 
as this was not their usual way of conducting business, it would be 
necessary for the firm to instruct their agents to call for the said 
goods within five days, or the goods would be turned over to the 
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junk dealer, and a bill for storage charges sent to the consignors. 
The following answer was received and is printed herewith in its 
original form. The reader will sense the sarcastic humor contained 
between its lines and draw his own conclusions of the business ethics 
of a firm that practices such underhanded and furtive selling methods. 


“Gentlemen: 


“We are in receipt of your communication in which you 
advise us that you would turn over the goods we sent to you 
on approval to a junk dealer, if we did not call for them 
promptly. Whilst we are thoroughly in accord with you that 
you are within your legal rights in not wishing to extend to us 
the courtesy of asking your local office of the Express Company 
to call for the goods to return to us, all charges collect, we fail 
to see why you would destroy perfectly good medicinal prep- 
arations which could advantageously be used in your institu- 
tion, particularly in these days when hospitals are crying out 
loud for contributions. 

“These goods are standard and are undoubtedly being pur- 
chased by you from time to time. If you do not. wish to use 
these goods free of all charges, please have the goodness to ask 
some other local institution to call for same and use them with 
our compliments.” 


We have since learned of several other hospitals so mulcted and 
who paid the bill for material thus delivered, simply because the red 
tape of storeroom records made it almost necessary to render pay- 
ment on any goods which had been accepted by the storeroom and 
written upon the inventory records. Any firm that plays upon chance 
sales such as these, and particularly aiming their unfair selling shafts 
at charitable institutions, deserves to be held up at every possible 
opportunity, and hospital pharmacists and superintendents will do 
well to cancel such unfair dealers from their buying lists. 

This JouRNAL heartily endorses the stand taken by the N. A. 
R. D. and urges its readers to support legislation, having for its pur- 
pose the suppression of this impertinent evil. The Watson bill, 
unfortunately, fell by the wayside, but is to be re-introduced at the 
next session, to what we hope will be a less busy, yet a more business- 
like body of lawmakers. 

Ivor GRIFFITH. 
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SELECTED EDITORIAL 


FILLING THE PHYSICIAN’S PRESCRIPTION* 


GENERATION or more ago it was not uncommon to find a 

fairly well equipped pharmacy as an adjunct to the physician’s 
consultation room. The doctor then dispensed the drugs required by 
his patients, whereas the modern practitioner confines himself largely 
to diagnoses and prescriptions, leaving the compounding of medicines 
to the neighborhood druggist. Such drugs as are dispensed by the phy- 
sician himself are for the most part in the form of standardized pow- 
ders, pills or tablets, which he obtains from pharmaceutic houses that 
specialize in the preparation of assayed drugs and standardized mix- 
tures. The druggist also, to an increasing extent, procures his medici- 
nal preparations from the same source, so that, theoretically at least, 
the medicaments that finally reach the patient should be of more nearly 
standard strength and more uniform quality than was formerly the 
case. 

However great the improvement has been in this respect, the 
need for official vigilance is still apparent from the reports of various 
state and federal inspection laboratories. The latest report of the 
Connecticut Agricultural Experiment Station’ notes that, of about 
300 samples of drugs examined, nearly 30 per cent. were substandard 
or otherwise illegal. An interesting departure from the usual pro- 
gram of inspection is represented by the study of the strength and 
quality of medicaments obtained on physicians’ prescriptions. Three 
simple prescriptions were chosen which called for medicines that per- 
mitted accurate assays by approved methods. In the ‘case of a pre- 
scription calling for a solution of potassium iodide of definite strength, 
twenty-seven of fifty-seven samples examined were within 5 per cent. 
of the strength demanded; fifteen were within 10 per cent. of that 
strength, and fourteen varied from the required strength by more 
than 10 per cent. Of the last-named group, the greatest variation 
was a preparation that was only one-fifth of the strength called for. 
The report observes that on the basis of a liberal tolerance only about 


*Reprinted from Journal of the American Medical Association. 


* Bailey, E. M.: Food and Drug Report for 1025, Bull. 276, Connecticut 
Agr. Expt. Sta., March, 1926. 
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75 per cent. of the samples obtained on this prescription can be re- 
garded as satisfactory or passably so. 

Again, in the instance of a prescription calling for a solution of 
arsenous acid of the strength stated in the United States Pharma- 
copceia, two of twenty-two samples examined were not the article 
demanded but another preparation of like arsenic content (Fowler’s 
solution) ; nine varied from the required strength by more than 10 
per cent., and ten samples were within 10 per cent. of the strength 
demanded. Thus only about half of the total number can be regarded 
as satisfactory. ‘The extremes in this case are represented by one 
preparation containing only one-fiftieth of the amount of arsenic 
required, and another that contained twice the amount prescribed. 
The third prescription called for aromatic spirit of ammonia of phar- 
macopeeial standard. Of forty-three samples examined, twenty-five 
were less than go per cent. of the required ammoniacal strength. 

Examinations of this kind reflect, of course, both the quality of 
drugs used and the accuracy of compounding them; but the physician 
‘and the patient are concerned only with the article as dispensed and 
not with the probable source of any inaccuracy that may occur. 
Whether undesirable therapeutic effects would be likely to result from 
the variations observed may well be doubted in most cases; this is 
not the import of the inspection. Nevertheless, the single instance 
of a double dosage of a potent drug is not a matter of small concern. 
The data presented are limited, and the report properly refrains from 
any general charges of inefficiency on the part of pharmacists in the 
compounding of medicines. The facts presented, however, suggest 
that officials charged with the examination of candidates for admis- 
sion to the practice of pharmacy should strongly emphasize that the 
compounding of drugs is a serious business, and those engaging in 
such practice should be qualified not only as to their knowledge of 
drugs but also as to their skill in laboratory technic. (Italics ours.) 


Extended comment upon the foregoing editorial would be super- 
fluous. It is based upon facts, not opinions, and it bespeaks a con- 
dition in pharmacy not greatly to its credit. 

Compounding drugs is a serious business—and the drug store 
that regards this phase of its service in any other wise is unworthy of 
Its trust. 

The prescription department should be made, not an ornament, 


but as an instrument of intelligent and honest usefulness. Physicians 
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can accomplish much good, by encouraging with their patronage, 
pharmacists who so regard their prescription practice. 

And the Journal of the American Medical Association is 
reminded that it has been too long and too unkindly indifferent 
to the fact that the leaders in pharmacy, in spite of obstacles and in 
spite of a dearth of appreciation, have labored effectively and honestly 
to elevate the standards and to keep clean in practice the written 
ethics of the calling, so that it might still better serve its purpose. 

Yet, just as in medicine, where -isms and schisms, and -ics and 
hicks, hinder honest progress, so in pharmacy are similar characters 
who never possessed, and never will possess a fitness to serve. 


I. G. 


ORIGINAL ARTICLES 


THE SALT OF THE EARTH* 
By Edward J. Hughes, P. D. 


HERE ARE few of the common things of the world that are of 
greater importance to us than common salt. In these days of 
radio and jazz and Hollywood and relativity our minds are naturally 
occupied with the newer theories and in- 
ventions, but the age-old story of salt still 
holds a leading place in the affairs of 
mankind. Little do we realize what an 
important bearing salt has upon our every- 
day lives. Not only is it found in the 
earth on which we live, but it moves in 
the mighty waters that cover the earth and 
in the very blood of our veins. There are 
many reasons why everybody should 
know more about salt, and I shall ask 
your kind indulgence in a very brief con- 
sideration of it this evening. 
Salt has a very ancient and a very honorable history. It has been 
essential to the life of most nations from a very early stage of prog- 
ress. In olden times it was one of the greatest articles of commerce 


Edward J. Hughes, P. D. 


*One of a Series of Popular Science Lectures given at the Philadelphia 
College of Pharmacy and Science, 1925-1926 Season. 
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and some of the earliest trade routes of the world were established 
for its transportation. We do not know when salt was first used by 
civilized peoples, but it is recorded that Emperor Yu of China ordered 
the province of Shantung to supply the court with salt nearly four 
thousand years ago. Thirteen centuries before Christ the people of 
ancient Troy were eating fish that had been preserved in salt. 
According to Herodotus the ancient Egyptians salted many of their 
foods, and used salt as a preservative in preparing the bodies of their 
illustrious dead for the process of embalming. For many centuries 
in the ancient world salt was regarded as a symbol of sanctity and as 
an emblem of justice. 

The religious significance of salt has long been attached to its 
use. There are many references to it in the Bible, some of which 
direct that it shall be used as an essential part of sacrificial offerings. 
We are also told that the Lord gave the kingdom of Israel over to 
David and his sons forever by a covenant of salt. The words “ye 
are the salt of the earth,” in the Book of Matthew, apparently allude 
to persons that preserve from corruption and give flavor and charac- 
ter to their neighbors. Another reference to the moral influence of 
salt is found in the words “Let your speech be always with grace, sea- 
soned with salt, that ye may know how ye ought to answer every 
man.” The use of salt for seasoning food is suggested in the Book 
of Job, where it is said, “can that which is unsavory be eaten without 
salt, or is there any taste to the white of an egg?’’ Even the preserva- 
tive qualities of salt are indicated in Scripture where we are told that 
Elijah cast salt upon the waters and healed them and said, “there shall 
not be from thence any more death or barren land.” And nearly 
everybody has learned about the transformation of Lot’s wife into a 
pillar of salt. 

History records that many peoples have been severely taxed by 
the imposing of heavy duties upon salt. In some of the oriental sys- 
tems of taxation these high imposts are frequently encountered and are 
oppressively carried out. The Chinese literature of the sixth century 
also reveals various taxes that were imposed upon salt. The French 
government imposed a high duty, called the Gabelle, just before the 
revolution, and for a while the people of France complained that they 
had to pay more for salt than for any other article of food. The gov- 
ernment of France retained a monopoly on salt at the time and not 
only did they fix the amount that a family should consume, but also 
compelled the people to take this amount and to pay a very high price 
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for it. On the average the duty amounted to about ninety francs or 
about eighteen dollars a year for a family of six persons. 

There is an interesting connection of the story of salt with the 
history of the Roman army. It was the Roman soldiers who taught 
the natives of Britain improved methods of extracting salt from the 
Cheshire deposits when they invaded the British Isles. For a long 
time an allowance of salt was made by the Roman army to both 
officers and men. At another time an allowance of money was made 
with which to buy salt. In this connection it may be interesting to 
know that our present word “salary” is derived from the Latin word 
“salarium,” meaning salt money, or money paid to the soldiers for 
‘salt. The very early practice of using salt as an article of general 
barter has been carried down to recent times in some of the remote 
sections of Abyssinia and Tibet. 

For a long time salt was regarded as an elemental substance. The 
elements accepted by Aristotle were earth, air, fire and water, together 
with a prime substance or so-called quintessence. Later on the alchem- 
ists added to these, or in some cases even replaced them by, mercury, 
sulphur and salt. The alchemistic writings with regard to salt are 
inconsistent and at times confusing, but it is apparent that they re- 
garded it as representing earthy or salty properties, notably resistance 
toward fire. 


Origin of Salt 


Since we are not certain as to the true source of common salt the 
best we can do is to speculate as to its probable origin. To begin with 
salt is found widely distributed, although in small amounts, in the 
primary or non-stratified formations of the earth’s crust. If it is true 
that the earth was formed by the gradual cooling of a molten mass, 
it is reasonable to suppose that the primeval ocean formed out of an 
atmosphere of water vapor was a fresh-water ocean. Then by the 
incessant weathering and solution of the rocks the salt has been 
leached out and has accumulated in the ocean from which there is no 
outlet for its surplus material, except back into the atmosphere by 
evaporation. There are some who believe that much of the salt in 
sea water is actually produced there by interaction between sodium 
sulphate and calcium chloride, both of which are carried into the 
ocean by rivers on a large scale. By an exchange of acid radicles the 
calcium chloride is converted into the less soluble calcium sulphate or 
gypsum and the sodium sulphate into sodium chloride or common 
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salt. At any rate during the ages the earth’s surface has undergone 
alteration and arms of the sea have been cut off by the land with the 
formation of isolated salt lakes. The water has evaporated from 
many of these lakes, leaving large deposits of salt and other soluble 
substances. Some of these deposits are found right on the surface 
of the earth and others are underground, having been covered by more 
recent formations. 

In other words, what man is doing today is isolating tracts of 
sea water and separating the salt by solar evaporation, must have been 
practiced by nature on a large scale throughout all ages. The alter- 
nating layers of salt and clay that are found in some rock-salt de- 
posits are explained by the fact that the clay represents the mud that 
was brought into the lake during the rainy seasons. 

The immense salt deposits of Utah and Nevada were once the 
beds of prehistoric salt lakes, and so is our famed Great Salt Lake 
the remains of a large inland sea that once covered that particular 
area. Should the climate become drier than it is now the shrinkage 
of the Great Salt Lake, which has been going on for ages, will con- 
tinue until a huge salt deposit remains. 

Salt is one of the things with which mankind is blessed with a 
plentiful supply, for it can be found nearly everywhere. Enormous 
deposits have been found in England, Spain, Stassfurt, Russia, 
Galicia, and in our own States of New York, Michigan, Ohio, Cali- 
fornia, Kansas, Louisiana, Texas and West Virginia. The richest 
deposits in the world are those in Russia. The most noted of the 
world’s deposits is the one at Weilicza, in the Carpathian Mountains, 
where salt mines have been worked since the eleventh century. Here 
is a deposit which is said to be 500 miles long, 30 miles wide and 1200 
feet thick, from which is mined the purest rock salt in the world. 
“In these mines are roads, houses, churches, ballrooms, railway sta- 
tions, restaurants, lakes and bridges, all of which constitutes a city 
commemorative of the art and industry of bygone periods and pre- 
sents a spectacle that is both weird and splendid.” 

The ocean is an immense solution containing about 3.5 per cent. 
of dissolved solids, three-fourths of which is common salt. The great- 
est isolated body of salt water is the Caspian Sea. The Dead Sea and 
the Great Salt Lake are well in the foreground, the former having 
the largest amount of solids in solution and the latter being the richest 
in sodium chloride. The salt content of the Mediterranean Sea is 
about the same as that of the ocean to which it is attached. 
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Innumerable salt lakes, salt springs and salt beds have formed 
during the ages and are being worked for salt in nearly all parts of 
the world. The United States is unusually rich in mineral resources 
and especially so in common salt. There is an immense bed of salt 
underlying all of central Kansas and extending into Texas, New 
Mexico and Oklahoma, that is said to have a total area of about 
100,000 square miles. It is generally agreed that 200 Gm. is the aver- 
age weight of salt that is present in the human body. If this is true, 
then there are, at this moment, nearly 400 tons of salt moving about 
in the living population of the city of Philadelphia. 

Hundreds of thousands of cubic miles of rock salt are known to 
exist in the crust of the earth at the present time, but this is insignifi- 
cant when compared with the enormous amount of salt that is present 
in the ocean. There are nearly three pounds of salt in every hundred 
pounds of sea water, and it has been estimated in a recent bulletin of 
the United States Geological Survey that if all of the saline matter 
of the ocean could be collected in one solid block its volume would be 
4,800,000 cubic miles or enough to cover the entire United States to 
a depth of a mile and a half. 

The oldest and simplest method of obtaining salt is to allow sea 
water to evaporate from shallow ponds by exposure to the sun and 
wind. This method is practiced even today in some of the islands of 
the West Indies. After drawing the ocean water into these shallow 
basins the dry trade winds cause the evaporation of the water and in 
about six weeks crystals of salt are obtained that are almost as large 
as hickory nuts. In Central Europe salt has been dug out of the 
ground by miners for hundreds of years; that which comes from the 
Weliecka mines in Hungary is almost pure, being practically one hun- 
dred per cent. of sodium chloride. There are also two of these mines 
in the State of New York, where salt is mined in the regular way just 
like coal. These mines are about 1100 feet deep and the salt is shipped 
from them in its crude state. 

Much of the salt is obtained from these underground beds by 
boring holes down into the deposits, running water down into the bor- 
ings and allowing it to become saturated, then pumping out the brine 
which is subsequently evaporated. As the brine is boiled the water 
is driven off and the salt is crystallized and deposited. It is then gen- 
erally taken to storehouse where it is drained for a few days and 
finally dried, sifted and prepared for its different uses. Many 
natural brines and salt springs in various parts of the world are made 
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to yield salt by this simple process of evaporation. For many ages 
the evaporation of the salt water, or brine, was carried out in shallow 
pans over a fire, but this open-pan method is now being replaced by 
very much more efficient methods that involve the combined action 
of steam and reduced pressure in what are called multiple effect 
evaporators. It is interesting to note in this connection that the first 
patent ever granted in the United States was awarded by the general 
court of Massachusetts in 1641 to a man named Samuel Winslow for 
a novel method of extracting salt. The number of patents since 
granted by the United States Government is rapidly approaching two 
million. 

A considerable saving of time and fuel is effected by concentrat- 
ing weak brines through evaporation by natural means. In some 
cases brine is allowed to flow down over bundles of fagots, thereby 
hastening the evaporation by increasing the exposed surface of the 
solution, or by pumping the brine repeatedly over stacks of twigs that 
are exposed to the prevailing winds. In Norway, Siberia and Rus- 
sia the sea water is concentrated by freezing out a considerable 
amount of the water in the form of ice. The more concentrated solu- 
tion that remains is then evaporated generally over a fire. 

There are several methods by which crude salt may be purified. 
One of these involves repeated crystallization from pure water and 
another the melting of the salt away from its impurities. A chem- 
ically pure salt can be readily made by adding strong muriatic acid to a 
concentrated brine. Under these conditions the pure salt immedi- 
ately separates from the solution. 


Properties of Salt 


The word salt means a great deal more to the chemist than it does 
to the layman. He has broadened the meaning of the term to include 
all those compounds that result from the interaction between bases 
and acids. The chemical name for salt is sodium chloride. In every 
hundred pounds of ordinary table salt there are about forty pounds 
of a silvery-white metal called sodium and about sixty pounds of a 
greenish-yellow gas called chlorine, chemically combined. The sepa- 
rate crystals of pure salt are in the form of cubes that are readily dis- 
solved by water and which possess the familiar salty taste. Water 
will dissolve salt until there is 26 per cent. of it in solution when the 
resulting brine is said to be saturated. But salt differs from most 
other substances in being almost equally soluble in both hot and cold 
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water. Advantage is taken of this fact in purifying salt by recrystal- 
lization from hot solutions in which the impurities remain behind be- 
cause of their greater solubility. Commercial salt takes up moisture 
from the atmosphere and is said to be hygroscopic because of the 
presence of traces of calcium and magnesium chlorides, but chemically 
pure salt does not show this tendency. Sometimes from one-half to 
one per cent. of a drying substance like starch or magnesium car- 
bonate is mixed with the salt to coat the grains and thereby counter- 
act the moisture-absorbing tendency of these impurities. 

The cohesion of salt, or its power to support pressure, is about 
twice as gteat as that of bricks and practical advantage of this prop- 
erty is fully employed in the salt mines, where galleries and roofs are 
supported upon pillars of salt. It has also been found that the acous- 
tic qualities of salt render it an excellent medium for the transmission 
of sound. The fact that salt is more transparent to radiant heat than 
glass also gives it particular value in making lenses and prisms for 
conducting experiments on the infra-red rays of the spectrum. 

It is difficult to appreciate the industrial possibilities and the ben- 
efits to humanity that are tied up in this familiar substance. Both 
the direct and the indirect utility of salt and of the materials that are 
derived from it are increasing with leaps and bounds. Salt is per- 
haps the oldest and the most widely used preservative in the world. 
It is the only mineral substance that is purposely and deliberately 
added to our food. Other mineral salts, also quite essential as body 
and bone builders, are present in our foods and are ingested uncon- 
sciously. In addition to its use in making the staff of life, salt has a 
thousand and one other applications in the practice of the culinary art. 

Dentists are using salt to harden the gums, and boxers to toughen 
their skin. It is used in the circulating brines of refrigerating 
systems, because such a liquid can be made much colder than water 
alone. This explains why it is that salt water lakes remain unfrozen, 
while fresh water lakes exposed to the same temperature are covered 
with ice. Enormous quantities of crude salt are used in packing ice 
cream, since the temperature obtained from a mixture of salt and ice 
is considerably lower than that from ice alone. 

Butter is salted not only to render it more palatable, but also to 
add to its preservative qualities. One of the important details in the 
manufacture of soap is the salting out process, where common salt has 
been used to precipitate the soap from the lye and the glycerin. Salt 
is used for a variety of purposes in the practice of medicine, one of 
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the most interesting of which is in the preparation of physiological salt 
solution. This solution contains salt nearly equivalent to the mineral 
content of the blood serum and is administered intravenously to pa- 
tients that have become weakened from a considerable loss of blood. 
Salt is also our most effective antidote in cases of poisoning by lunar 
caustic. 

A common method of glazing pottery involves throwing salt into 
the ovens in which the earthenware is being heated. The salt reacts 
with the siliceous material in the clay to form a smooth, glossy coating, 
which in reality is a film of soda glass. 

It is the creative chemist who is leading the way in solving the 
mysteries of common salt. He has already shown us how to use it in 
the manufacture of some of the most important materials in our in- 
dustrial life. One of the great pioneers in this field was the French 
chemist LeBlanc, who came to the rescue of his country in an hour 
of dire need and originated a process for making sodium carbonate, 
or washing soda, out of common salt. Since that time immense quan- 
tities of washing soda, baking soda, caustic soda and muriatic acid 
have been prepared on a commercial scale out of the salt of the earth. 
The subsequent use of these products in the manufacture of soap, 
glass and bleaching powder is sufficient to point out the unusual im- 
portance of salt as a raw material. 


Salt and the Diet 


Salt is eliminated in all our body secretions, even the tears being 
more salty than they are bitter. The average weight of salt consumed 
by each person is about one-half ounce a day. Only a little more than 
one-sixth of this amount is retained as nutritive, the rest of it 
being eliminated. Thus there is a ceaseless outpouring of salt from 
animal life back into the earth from whence it came. It is for this 
reason that proposed drinking water containing an abnormally large 
amount of chlorides is looked upon with suspicion, unless the presence 
of these chlorides can otherwise be explained. 

Nearly everyone knows that salt is essential to the welfare of the 
animal body. It has been shown that animals wholly deprived of it 
will weaken and eventually die. Indeed, there are few things more 
distressing than the salt hunger that comes from an insufficient amount 
of salt in the nourishment. One of the chief functions of salt in the 
body is to provide the proper concentration for the blood serum. It 
seems that the proper functioning of the body depends upon favor- 
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able conditions of osomotic pressure. In order to maintain these con- 
ditions it is necessary to regulate the intake of water and salt within 
certain limits. The attempt on the part of the body to establish an 
equilibrium is recognized when we recall that the taking in of a large 
amount of salt causes intense thirst and on the other hand the exces- 
sive drinking of water produces a desire for salt. 

Some interesting views on the theory of salt craving are given 
by Norman Harrar in the November, 1925, number of the Journal of 
Chemical Education. There it is explained that animals continually 
ingesting food that is potentially basic, such as fruits and vegetables, 
will naturally crave a substance that will supply strong acid ions, be- 
cause the body fluids function properly only within a small margin 
of neutrality. The addition of salt which is neutral naturally does 
not change the potential acidity or basicity of a food, but it does in- 
crease the concentration of the chloride ions, which is the factor in 
producing a salty taste. Experiments have shown that other chlor- 
ides, such as potassium chloride, will satisfy salt hunger and in a 
measure meet the requirements of the animal organism, but sodium 
chloride is the one whose taste is most agreeable. The ingestion of 
salt also supplies the body with the necessary chlorides out of which 
it manufactures and secretes hydrochloric acid in the gastric juice. 

When salt is removed from the body by profuse sweating, the 
blood pressure is lowered and the result is that physical exhaustion 
is experienced. By ingesting a small amount of salt this loss can be 
made up. Asa matter of fact it has actually been shown that workers 
in hot coal mines and steel plants are more able to withstand and to 
resist the high temperature to which they are exposed after having a 
pinch of salt dissolved in their drinking water. 

A discussion of the relationship of salt to the body functions 
would surely be incomplete without a consideration of its harmful 
effects. The idea that the excessive ingestion of salt is harmless in 
every case seems to be a serious mistake. It is claimed that there is 
sufficient salt in natural foodstuffs to meet all the requirements of the 
body which amounts to from thirty to sixty grains, or less than a tea- 
spoonful, each day. Too much salt has been found to induce Bright’s 
disease by overtaxing the kidneys and in some cases it greatly aggra- 
vates the symptoms of epilepsy. Dropsy is caused in the great ma- 
jority of cases by the accumulation of salt in the tissues. When the 
kidneys become unable to eliminate salt it is pushed out into the tis- 
sues and, of course, must be held in solution by water. We are told 
that salt acts as a distinct poison to those having high blood pressure 
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and under such conditions it ought to be eliminated from the diet. 
Dr. Herman Borrow reports that the drinking of a saturated salt 
solution is a common mode of committing suicide inChina,and hestates 
that there is none more difficult to treat. After all, our taste for con- 
diments is more acquired than natural and it is apparent from what 
has just been stated that the excessive use of salt as a condiment 
ought to be discouraged. 

There are certain tribes of people that never eat salt with their 
food. This can be understood when we realize that these people live 
mainly on milk and flesh consuming the latter raw or roasted, so that 
its salts are not lost. In his story on “Life with the Eskimo,” 
Stephannson, the Arctic explorer, relates that the Eskimo actually dis- 
likes salt. He also says that when a group of Eskimo visitors threat- 
ened to eat him out of house and home he could add a pinch of salt 
to their food and thus husband his resources without seeming to lack 
hospitality. 

Whatever might be said with regard to the harm that salt can 
accomplish it must still be regarded as one of our most effective 
weapons in combating sickness and disease. In the preservation of 
foods alone salt plays an important role as a protector of human 
life. Not so very long ago a number of deaths occurred as the 
result of eating certain brand of olives. These deaths were caused 
by poisoning which resulted from the activities of a deadly microbe 
called the bacillus botulinus. It was soon learned that when the 
olives were preserved in a brine containing six per cent. or more of 
sodium chloride these deaths no longer occurred, because the deadly 
organism is unable to thrive under such conditions. 

Chlorine and bleaching powder are both well known and widely 
used as antiseptics and disinfectants and the chlorine has recently 
been used by inhalation for the prevention of colds. Closely allied 
to these is the Carrel-Dakin solution, which is one of the few good 
things that resulted from the World War and which has proved to 
be a real blessing to the practice of antiseptic surgery. The original 
source of all three of these materials can be traced back to the salt of 
the earth. 

There are reasons to believe that salt is equally beneficial in the 
sea where there is probably far more living matter than in all the rest 
of the world. In the Child’s Geology of 1832 we are told that “He 
who formed the earth and the sea knew that by saltness only could 
the ocean be kept sweet and that this saltness is absolutely necessary 
in order to preserve the ocean from putrefaction.” 
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A remarkable relationship has been found to exist between the 
proportion of salts in sea water and in the blood of land animals. 
While there is a difference in the degree of concentration, yet the 
relative proportion of sodium, magnesium, calcium, potassium and 
chlorine that is present shows a striking resemblance. This had led 
Sir William Bayliss to say that “when vertebrates with a closed cir- 
culatory system took to the land they took with them a blood of the 
same composition, as regards salt, as the sea water which they left 
behind.” In the words of Prof. J. Arthur Thompson, “The composi- 
tion of our blood is a tell-tale relic.” 


Salt Draws the Color Line 


In speaking of the significance of common salt a recent investi- 
gator states that one’s color is dependent upon salt. He declares that 
the chances are that your complexion is fair because your ancestors 
ate a great deal of salt. In Northern Europe, for example, where 
there has always been an unlimited supply of salt, the inhabitants are 
white. In China, Greenland, Korea and India, where salt is obtain- 
able, but rather expensive, the color is yellow. On the plains of 
America and on the Malay Peninsula where the lack of good trans- 
portation makes salt difficult to get, man is brown; and in West and 
Central Africa, in many sections of which salt is actually unknown, 
man is black. 

The world’s production of salt in 1920 was nearly 19,000,000 
tons. In 1923 the United States alone produced 7,130,713 short tons 
of salt, valued at $27,795,441. New York ranked first among the 
salt-producing states, with Michigan second and Ohio third. A con- 
siderable amount of the salt from the two leading States is in the 
form of brine which is directly used in the alkali industry. In 1924 
there was a decrease in our national salt production, amounting to 
about five per cent. 

We speak of common salt, but there are some things very un- 
common about this substance which has, throughout the ages, been 
regarded as a gift of the gods, a symbol of fidelity, a means of op- 
pression and even a cause for waging war. The endless ways in 
which the story of salt intersects that of human life, and the marvel- 
lous things that are being accomplished with salt for the comfort and 
the progress of mankind cannot help but increase our respect for this 
lowly substance that we call “the salt of the earth.” 
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DOES CASCARA SAGRADA CONTAIN A TANNIN?* 
By Josiah C. and Bertha L. DeG. Peacock 


S THE official drug, Cascara Sagrada, the last four revisions of 

the United States Pharmacopceia have recognized the dried bark 
of the trunk and branches of Rhamnus Purshiana, DeCandolle. 

Except for use as a cathartic by the Indians of the Pacific slope 
of North America, this bark was not employed until about fifty 
years ago, at which time its purgative effects were brought to the 
attention of the medical profession. 

While the history of the introduction of cascara sagrada, the 
botany of the drug and all branches of its pharmacology have been 
dealt with by many contributors to this knowledge, reference will 
be limited to such parts of the literature of this and other drugs as 
shall seem to be needed for a relevant report on the question under 
consideration. 

As mentioned by Warren (Jour. Amer. Pharm. Assoc., 1924, 
p. 254) although this drug has been the subject of research by many 
skillful analysts its chemistry is still obscure and “the subject is so 
full of interrogation points that no one can today assert with assur- 
ance a statement of the exact chemical constituents of this drug.” 

That is true not only as regards the important constituents of 
cascara but equally the case with respect to the medicinally unim- 
portant principles, as for example “tannin,” which is listed as a 
constituent of ranking importance by some text and reference books, 
while other books do not mention tannin as present in this drug. 

In the hope of removing one of the aforesaid interrogation 
points by determining the presence or absence of tannin, this review 
of the literature and examination of the bark were undertaken. 

It is also true that while much has been written on cascara 
sagrada the matter of tannin as a constituent has had but casual 
consideration, as will be made evident by bringing the comparatively 
few and very meagre references together. 

That such has been the case is not at all strange, as cascara bark 
would scarcely be suspected of containing a tannin if decision had 
to depend on the recognition of an astringent taste, for bitterness 
is the continuous impression from the first effect to the final passing 
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of taste. And here may be noted the fact that the barks, berries 
and other parts of plants of the family Rhamnaceze have found no 
use in leather making, except to a limited extent as stains for the 
already tanned skin. 

There has long been an understanding that cascara sagrada 
should be collected at least one year before being used, and the tenth 
revision of the U. S. P. specifically directs for the first time that 
this requirement be observed. This detail is mentioned because there 
is reference to age of material used by certain workers who will be 
quoted in the course of this article. 

Long before 1877, when this drug was made known to the 
medical profession, the similar bark of a related Old World species, 
Rhamnus frangula, then generally called buckthorn bark, but later 
“frangula,” was to some extent used as a purgative. 

As early as 1849, Biswanger (Buchner’s Repert. fiir Pharm.) 
reported the bark of Rhamnus frangula to contain a yellow coloring 
principle, an ether-soluble amorphous resin, one or more alcohol- 
soluble resins, a bitter substance of resinous nature to which the 
purgative property of the bark was attributed, sugar, gum, tannin, 
plant acids, extractive, etc. 

Whether the bark of Rhamnus frangula was in some instances 
substituted for that of Rhamnus Purshiana, or whether some of the 
early impressions regarding the chemistry of cascara sagrada were 
influenced by existing opinions and beliefs pertaining to frangula 
bark, there seems to be in some of the early literature a tendency to 
ascribe to cascara sagrada every virtue if not every constituent known 
for frangula. 

In 1878, Prescott published in “New Preparations” the first 
analysis of cascara sagrada. His results were reprinted in full in 
the April number of the Amer. Jour. oF PHarMaAcy for 1879. He 
reported an examination which embraced a study of the structure of 
the bark and of its chemical constituents ; but he made no reference to 
the scheme of analysis that he followed, nor of any special pro- 
cedure for the isolation of the nine substances which he reported. 
Among these he mentioned “a tannic acid, giving brownish-green 
color with ferric salts.” 

Though Prescott gave no further outline of his recognition of 
this particular constituent, it is fair to presume that he followed 
the system of analysis suggested in his book “Outlines of Proximate 
Analysis,” which had been in use by his own classes since 1874, 
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or the methods given in his “Organic Analysis,” which was published 
in 1887. Both of which books mention the methods of identifying 
“tannins” which are given in the general scheme of plant analysis 
suggested by Parson, Dragendorff and others whom Prescott fol- 
lowed, as acknowledged in his prefaces to these volumes. 

While taste does not indicate the presence of tannin, a drop of 
ferric chloride solution put on any section of cascara sagrada and 
allowed to dry produces a dark-green or blackish color which is likely 
to lead to the belief that tannin is present. And it is probable that 
this behavior and Prescott’s report became the basis of statement 
that cascara sagrada contains “a tannic acid.” 

Hooper’s opinion (1888, Pharm. Jour. & Trans., ser. 3, vol. 18, 
page 681) that the bark of Rhamnus Wightii contains more tannin 
than that of R. Purshiana does not appear to have been formed from 
an actual comparison of the two barks, but was drawn by interpret- 
ing the presence of “tannic substances” from the reactions obtained 
with iron salts when making an examination of the bark of R. Wightii 
alone. 

Illustrative of the possible uncertainty in the recognition of cas- 
cara sagrada, as late as 1892, Maisch (“Organic Materia Medica’) 
in describing the barks of R. Purshiana and R. Californica, said that 
“both these barks when masticated color the saliva yellow and resem- 
ble also frangula bark in their behavior to alkali and ferric chloride.” 
And, following this remark, “tannin” is given prominence as the 
first named in his list of constituents of cascara sagrada. 

When enumerating the constituents of the fruit of Rhamnus 
catharticus, commonly called buckthorn berries, Maisch (loc. cit.) 
names among others “rhammin (yellowish granules, tasteless, olive- 
green by ferric salts”), and he also mentions “tannin,” but makes 
no comment on the deportment of it toward ferric salts or other re- 
agents. 

It is very evident, however, that pharmacognosists soon learned 
that the assumption of the presence of tannin from the behavior with 
ferric salts is not altogether warranted, for not one of the several 
who have dealt with cascara sagrada so ably and exhaustively has 
made any mention of the use of ferric compounds as a means to rec- 
ognition or of differentiation. This avoidance becomes an impressive 
fact when the intensity of the reaction as shown by whole or ground 
bark, or by the decoction, is considered. 
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As regards pharmacognostical reference to tannin as a con- 
stituent of cascara sagrada, Perrot (Jour. Pharm. Chim. (6) 13, 
161), as abstracted in Proc. Amer. Pharm. Assoc., 1901, p. 741, is 
quoted as follows: “The powder of the latter bark (R. frangula) 
contains numerous collenchymatous cells and corky layers mark- 
edly impregnated with red-brown tannin, which are not present in 
the bark of Rhamnus Purshiana.” 

But reference to the original article reveals the fact that Perrot 
reported the presence in the bark of R. frangula of a “rouge-brun” 
“materie tannoide,” and in the bark of R. Purshiana of a “jeune- 
brun” “matiere tannoide”; but he makes no statement on_ the 
means whereby he reached the conclusion that the cell contents of 
either drug is “matiere tannoide,” while his qualified designation of 
the two substances imply “tannin-like” rather than “tannin.” 

Another mention of tannin as a constituent of this drug was 
made by Dohme and Engelhardt in their contribution to “The Chem- 
istry of Cascara Sagrada,” which they presented to the American 
Pharmaceutical Association in 1897 and published in the associa- 
tion’s proceedings for that year. Their reference to tannin will be 
quoted when a description of our repetition of this part of their 
work is given. 

In 1904, Jowett presented to the same association his “Chemical 
Examination of Cascara Bark.” In this study, which was pub- 
lished in the A. Ph. A. proceedings for that year, Jowett’s only men- 
tion of tannin as a constituent was in noting 2.4 and 3 per cent. of 
“tannin” for the two samples of this bark (aged 1 and 3 years re- 
spectively) which he determined by the hide-powder absorption 
method (while a two-year-old sample of bark of R. Californica gave 
indications of 3.9 per cent.). 

He used precipitation by lead acetate and subacetate as means 
to the observation of those fractions of his material in which he 
would have expected to encounter any tannin that the drug might 
contain ; and he recovered by action of hydrogen sulphide from these 
precipitates certain substances which he described as “regenerated” ; 
but though he made no reference whatsoever to tannin as present in 
any of the material so examined, he stated specifically that emodin 
was “‘the only definite product isolated directly from the lead acetate 
precipitate.” 

Jowett also reported that the active principle or principles of 
cascara “are contained in that portion of the alcoholic extract which 
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is soluble in water and precipitated by lead subacetate,” and that “fur- 
thermore, it is contained in that portion of the regenerated lead 
subacetate precipitate which is soluble in ethyl acetate.” It is well 
to note that in this fraction would likely have been any water-soluble 
tannin that had escaped precipitation by lead acetate. And it is par- 
ticularly noteworthy that his water-soluble portions of the ethyl 
acetate extract of the substances regenerated from both the lead ace- 
tate and lead subacetate precipitates gave dark-brown colors with 
ferric chloride. 

Immediately following the reading of Jowett’s results to the 
association, Nelson presented to the same meeting his “Notes on 
The Pharmacology of Cascara Sagrada and Bitterless Preparations 
of Cascara” (Proc. Amer. Pharm. Assoc., 1904). 

Nelson extracted the drug with warm “absolute” alcohol, then 
with 75 per cent. and thereafter with diluted alcohol; from the mixed 
extracts the alcohol was recovered, and the residue well shaken with 
20 per cent. alcohol and powdered pumice. The filtrate was precipi- 
tated with lead acetate, this precipitate washed and mixed with solu- 
tion of sodium carbonate, the mixture filtered, the filtrate neutralized 
with acetic acid and evaporated on sand. 

The fraction of the drug so obtained was regarded by Nelson 
as containing tannin; not, however, from evidence by any test that 
he applied, but partly by the inference that at this point “tannins, 
plant acids, glucosides, colors, etc.” might be found, and mainly by 
the assumption that the purgative effect of this fraction “might have 
been enhanced by removing the tannins.” 

In making this statement, Nelson may have accepted the opinion 
of previous investigators, since he refers especially to the work of 
Dohme and Engelhardt, who seven years before had reported what 
they believed to be “a mixture of the lead salt of the glucoside with 
the lead salts of the tannates present.” 

The foregoing notes summarize the evidence which the liter- 
ature of cascara sagrada contains to indicate by either direct state- 
ment or implication that tannin is a constituent of this drug. There 
is no record of any special attempt to isolate and purify any such 
substance, nor of any undertaking to examine the indication of its 
presence which ferric compounds give, and upon which behavior 
alone the affirmation of the presence of tannin seems to have been 
made. 
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It is a remarkably consistent observation by all who have sought 
the active principle, that this is fractioned into that part of the ex- 
tractive which would also contain any tannin of conventional prop- 
erties ; but equally remarkable is the scant attention which this fact 
has received. 

The bark which was used in the work about to be reported 
complied with official requirements including that of age; it had 
been collected nearly four years prior to this use of it. 

When regarding a drug for tannin, a study of its decoction is 
always of interest, for this preparation offers opportunity to gather 
some of the early impressions with respect to the presence and 
amount of this constituent. 

Decoctions of cascara sagrada have odor suggestive of the drug 
and very faithfully represent its bitterness. The decoctions give 
blackish-brown colors and brown precipitates with ferric chloride 
test solution, and almost identical behaviors with ferric acetate solu- 
tions. 

Gelatin solution precipitates the decoctions; the stronger decoc- 
tions at once, and the weaker: within a few minutes. 

All decoctions of cascara sagrada are rendered cloudy by acidi- 
fication with acetic, hydrochloric, oxalic or sulphuric acid; and if 
the decoction be first acidified with acetic acid and the mixture be 
allowed to stand until the precipitate has settled, the filtered liquid 
will give much less precipitate with gelatin and it will be of a much 
lighter color. In this acidified and filtered liquid, ferric chloride pro- 
duces the characteristic blackish or dark-brown color, without causing 
a precipitate. 

The precipitation of extractive from the decoction by simple 
acidification is even more pronounced when hydrochloric acid is used, 
and while ferric chloride continues to cause the blackish and dark- 
brown colors, gelatin will not always give a precipitate. 

The 10 per cent. decoction, allowed to cool and filtered clear, is 
brilliant and has a dark wine-red color. It is distinctly acid to litmus 
paper, and slowly produces effervescence with calcium carbonate. 
To circumvent any interference by free oxalic acid or acid oxalates 
of the ferric chloride test for tannin, some of the decoction was 
treated with an excess of calcium carbonate, and after several hours 
of contact was filtered and refiltered to obtain an entirely clear liquid. 
This specially prepared fluid gave with ferric chloride the same color 
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and precipitate as were shown by the original decoction; it also pre- 
cipitated with gelatin, and was still precipitable by acetic acid. 

The effect of hide-powder on the 10 per cent. decoction was 
striking. Immediately, the greater part of the color was absorbed, 
causing the dark wine-red color to become of a brownish-amber or 
diluted caramel color. After two hours contact, it was noted that 
approximately four-fifths of the color had been taken out of solu- 
tion. There may be a selective withdrawal of the color, as simple 
dilution of the original decoction failed to match exactly the tint of 
the partly decolorized fluid. Some of the acidity of the decoction 
was absorbed by hide-powder, but there was little difference detectable 
in the element of bitterness. 

In the hide-treated liquid there was less precipitate by ferric 
chloride, but still a production of the characteristic color, the black- 
ish shade of which was now found to be more likely noticeable by 
reflected light; as transmitted light showed but dark-brown colors, 
without the peculiar feature of blackness. 

The iron color-reacting factor is thereby shown to be non-ab- 
sorbable by hide-powder. The clarity of the hide-treated liquid was 
not disturbed by acetic, hydrochloric or sulphuric acid. The mixture 
with the last-named acid actively decolorized potassium permanganate. 

Gelatin produced no precipitate in the hide-treated liquid, be- 
havior which shows that the iron color-reacting factor and the gela- 
tin-precipitating property do not reside in one and the same con- 
stituent. 

The Procter hide-powder method of estimating the “tanning 
value” of vegetable substances was applied to a 10 per cent. decoction 
with the resulting absorption of 2.28 per cent. of the bark repre- 
sented. But, as is well-known these bare figures mean nothing posi- 
tive as to the presence of that amount of actual tannin, because this 
quantitative process is subject to variations which are greater than 
this amount, on account of irregular absorption of extractive matter 
by the hide. 

An approximately saturated infusion of cascara sagrada pre- 
pared with cold water and carefully filtered is a brilliant liquid with 
deep wine-red color, pronounced acidity to litmus paper and intense 
bitterness. This clear liquid becomes cloudy upon simple dilution 
with water, either at once or very soon; it also clouds upon acidifica- 
tion with acetic acid, also by addition of gelatin, and even by mere 
warming. 
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As the process of dialysis also offers opportunity to observe the 
behavior of tannins and associated substances, some of the 10 per 
cent. decoction was placed on a parchment septum arranged so that 
the liquid within and the water without the membrane would main- 
tain the same level. 

Immediately an osmosis of color began, and from this first ap- 
pearance of color in the outer liquid, the latter showed the charac- 
teristic color reaction with ferric chloride; but in this dilution gave 
no precipitate with gelatin. When, however, this slightly colored 
fluid, or a subsequently obtained one, was evaporated to a propor- 
tionately small bulk, as for instance to one-tenth of its volume, the 
color of the resulting liquid was much intensified, and the cold and 
filtered fluid not only gave a darker color and heavier precipitate with 
ferric chloride, but, also in the case of the first several lots of it gave 
precipitates with gelatin. When finally gelatin ceased to give these 
precipitates, ferric chloride continued to produce the peculiar dark- 
brown color. 

From this experiment, and, from the additional observation 
that the coloring which is not absorbed by hide is augmented by evap- 
oration, it would seem that some part of the coloring is a result of 
change in, perhaps an oxidation of, a dialysable constituent orig- 
inally present, or produced when the bark is brought into contact 
with water. Such may be a result, if not the usual understanding, 
of the changes sought through the aging of the bark. 

None of the high-colored fluids obtained by evaporating the 
slightly colored watery dialysates could be rediluted with water or 
acidified with acetic acid without precipitation taking place. All of 
these concentrated solutions gave with potassium hydroxide solution 
the red color indicatve of emodin. 

After four days on the septum, with three changes of water 
daily in the outer vessel, the remaining liquid was filtered, as it now 
showed suspended matter. The filtered liquid was fluorescent, had 
an opalescent turbidity, was light brownish-yellow, and had an acid 
reaction to litmus paper and a bitter taste. It did not precipitate gela- 
tin, but gave copious, flocculent or almost gelatinous precipitates with 
ferric chloride solution and with acids; but there was only the faint- 
est indication of the color usually produced by ferric chloride, thus 
attesting the complete passage or change of the factor which causes 
the color reaction with ferric compounds. As this residual liquid 


An 


ga 
lik 
in 
bo 
wz 
or 
a 
sti 
(t 
pr 
a 
W 
aD 
of 
ag 
ta 
th 
gi 
et! 
m 
ap 
th 
tr 
a 
pe 
ga 
Ww 
ste 
si 
al 
P 
al 
sO 


Am { Does Cascara Sagrada Contain a Tannin? 403 
gave a dark red color with potassium ne solution, it very 
likely contained some emodin. 

After these preliminary observations, several means for extract- 
ing and isolating tannin were tried. Ground drug (2.5 kilo.) was 
boiled for half an hour with each of three successive portions of 
water of double the weight of drug; the strained liquids mixed, evap- 
orated to about the weight of the original drug, this solution strained 
and allowed to become cold. When cold, this solution was again 
strained, then shaken with several successive portions of acetic ether 
(the ethyl acetate of the references made herein). 

Upon separating this solvent and evaporating it under reduced 
pressure, it yielded a reddish residue, almost varnish-like, containing 
an abundance of minute crystals arranged in burr-like formation. 
While there was no manifestation of the presence of tannin by any 
appearance of this residue, due allowance was made for the presence 
of crystalline matter, which, as experience has taught, may militate 
against if not completely prevent the “puffing” of residues containing 
tannin when solvent is removed in vacuo. 

Ether applied to the residue removed at once the greater part of 
the red color, but a less considerable portion of the substance itself, 
giving a brilliant red solution. Subsequently applied portions of 
ether continued to remove yellow color and substance, and this treat- 
ment was repeated until the lemon color of the ethereal solution was 
apparently constant, for it failed to produce a sharp separation, al- 
though the substance producing the continuous color was but of 
trifling amount in the last washings. 

When the red ethereal solution was evaporated, there was left 
a residue of reddish crystalline and granular substance, which im- 
parted a yellowish or amber tinge to water; the solution so obtained 
gave the characteristic dark olive-brown color and some precipitate 
with ferric chloride, and a slight precipitate with gelatin solution upon 
standing for an hour. 

The lemon colored ethereal solution upon evaporation gave a 
similar residue, but with less red color, which in water solution had 
almost the same behavior toward ferric chloride, but did not show 
precipitation with gelatin, even upon allowing the test to stand for 
an hour. 

These crystalline and granular substances dissolved in weak 
solutions of potassium hydroxide with production of purplish-red or 
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blood-red solutions, which gave flocculent orange-colored or yellow- 
ish precipitates when. acidified. 

That portion of the water extract which was removed by acetic 
ether, and thereafter left undissolved by the several lots of ether, 
gave a porous residuum when dissolved in acetic ether and distilled 
in vacuo to remove this solvent. But neither the initial appearance 
of this residue on the wall of the flask as the solvent gradually evap- 
orated nor the behavior of the last few drops as the solvent was finally 
dissipated conformed to the characteristic behaviors of tannins at 
these stages. 

This residue was but sparingly soluble in water to which it im- 
parted a yellowish color and a bitter taste. As further attempt at 
purification or separation, it was repeatedly treated with ether which 
removed small amounts of yellow matter, and with chloroform and 
benzol, both of which also dissolved from it some similar substance. 

Between these treatments, the residue was rubbed with water 
and acetic ether, into which latter solvent it went with readiness and 
with but little diminution through any effect of the water. Upon 
separating and evaporating the acetic ether layer under reduced 
pressure, the porous resin-like substance was easily reobtained. 

Several repetitions of these treatments made but little if any 
difference in either the appearance or behavior of the substance, but 
water triturated with the substance differed from the decoction in 
that the water-soluble part did not cloud with gelatin solution (even 
upon standing and acidification with acetic acid) although it con- 
tinued to give the characteristic color reaction with ferric chloride. 

As the final product, the substance was obtained from acetic 
ether solution in the form of a light brown, porous mass which filled 
the flask through its spongy-appearing but really very fragile state. 
It was obtained in more of a puffed and glistening tannin-like ap- 
pearance by moistening it with ether and rapidly evaporating the 
solvent im vacuo. (A specimen of each state is shown herewith.) 

To further examine the original decoction from which this sub- 
stance had been obtained, by shaking with acetic ether, the aqueous 
layer from which the latter solvent was drawn off was now strongly 
acidified with acetic acid and agitated with additional lots of acetic 
ether. There was, however, but little more substance removed, and 
after the above-mentioned treatment it had the same properties as 
the porous resin-like product which has just been described. 
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Next, the aqueous liquid remaining from the original decoction 
was mixed with another portion of acetic ether and thereafter sat- 
urated with sodium chloride; and again only a trace of material was 
removed, and after the described treatment resulted in the same 
product. 

Another lot of the ground bark, 2 kilo., was percolated with 
acetic ether until exhausted of bitterness, by which time color and 
weighable extractive had been removed. 

The solvent was recovered and the tarry-black mass treated 
with chloroform, which took away greasy material that was found 
to be almost insoluble in water, although this solvent carried into 
solution some of the substance giving the characteristic color reaction 
with ferric chloride; but the solution thus reacting did not show 
any tendency to precipitate with gelatin. 

The chloroform-insoluble part of this acetic ether extract was 
examined in two ways. One-half of it was treated with ether which 
dissolved much of the dark-colored substances, and, after repeated 
treatments with water and acetic ether, left a resin-like residue iden- 
tical with that obtained by shaking the decoction with acetic ether 
and purifying as first described. 

The other half was treated with water, the mixture filtered to 
remove the undissolved matter which appeared to be almost the en- 
tire substance. The clear golden-yellow filtrate was shaken with 
acetic ether. This solvent removed but a trifling amount of a yellow, 
viscid substance, which, judged by a control experiment made by 
evaporating some of the liquid, was the only matter in the water 
solution. 

The golden-yellow filtrate gave the characteristic color reaction 
with ferric chloride, but no cloudiness with gelatin. 

By treating with ether and thereafter with acetic ether in the 
presence of water, the resinous substance obtained from this half of 
the acetic ether extract of the drug resulted in a product like that 
first had from the decoction. 

The amount of this final product of the acetic ether extraction 
of the drug was relatively much larger than that from the decoction. 

Having noted that acetic acid caused precipitation in decoctions 
of cascara sagrada, a third portion of the ground drug, 1 kilo., was 
macerated with 6 per cent. acetic acid for two days. A clear, dark 
wine-red liquid was then filtered off; it reacted characteristically to 
ferric chloride and gave a precipitate with gelatin solution. 
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This acetic acid solution of the bark was shaken with acetic 
ether which removed but a small amount of substance, that, carried 
through the method of purification already described, yielded a trifl- 
ing amount of the resinous product obtained from the other processes 
of extraction. 

There was no evidence of phlobaphene nor of tendency toward 
formation of such substance anywhere in the foregoing attempts to 
isolate and purify any tannin constituent of the bark; but it was 
decided to learn what might be done toward obtaining this form 
of tannin from cascara sagrada by extracting with water in the pres- 
ence of alkali. 

Accordingly, an experiment was made by mixing ground bark 
with magnesium oxide and extracting with hot water after the man- 
ner prescribed for the preparation of aromatic fluid extract of cascara 
sagrada. 

The alkaline extract so obtained from 1 kilo. of the drug was 
concentrated by evaporation to 1 litre, then nearly neutralized with 
hydrochloric acid and finally strongly acidified with acetic acid. The 
resulting turbid liquid was shaken with acetic ether, which removed 
a substance similar to that from the other methods of extraction, 
but in very small proportion. 

In the course of this work, it was found that most water solu- 
tions of cascara sagrada that contain enough extractive to impart 
wine-red or reddish-amber colors give at once precipitates with gela- 
tin solution ; while those solutions with but amber or yellowish colors, 
that is without reddish tinge, if freed with turbidity, as by repeated 
filtration, give no precipitate, unless, on prolonged standing. 

But this peculiarity of gelatin to combine or precipitate with 
extractive is by no means a recent observation, for such behavior was 
noted on the part of tanning materials, a century ago, by Sir Hum- 
phrey Davy and his contemporaries, who were seeking to put leather- 
making on a scientific basis. 

The irregular behavior of gelatin that was observed in this work 
may possibly have been due to the presence of emodin in the water 
solutions along with other extractive matter from the drug through 
mutual interaction as solvents for each other; for, as pointed out by 
Jowett, “emodin, although insoluble in water, is soluble in the aqueous 
extract of the bark, and that it is extracted from such a solution only 
slowly and with difficulty by shaking with immiscible solvents such 
as benezene, ether or chloroform”; and he referred to this peculiar 
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behavior of emodin as “a possible explanation of the results of pre- 
vious observers.” 

Having so far failed to obtain a tannin by any of the foregoing 
methods of extraction, and having recognized the reason for the 
irregularity of the gelatin test, the reference to the presence of “tan- 
nin” by Dohme and Engelhardt was next considered. While their 
mention of “tannin” was but casual in connection with their pursuit 
of the active principle, it is, nevertheless, next to the statement of 
Prescott, the most specific of those in the literature of the drug. 

They proceeded as follows as quoted from their report: “The 
drug was extracted with chloroform to remove fats, etc., and the 
residue extracted with 80 per cent. alcohol, and the resulting extract 
dried and dissolved in hot water. On cooling, some resinous, waxy 
substance separated and was filtered off. The filtrate was treated 
with lead acetate, which produced a yellow precipitate. This was 
filtered off and stirred with hot water on a water bath. As the lead 
tannates are difficultly decomposable by HeS it is advisable to pass 
this gas through the suspended precipitate of lead salts at a tem- 
perature of about 100 degrees C. This was done until on shaking 
the flask, whose mouth was closed by the thumb, the latter was raised 
by the pressure of the gas. The PbS. was filtered off and the fil- 
trate evaporated to dryness, resulting in a dark brown substance 
which consisted mainly of tannins, as portions of them dissolved in 
water gave good inks on treatment with ferric salts. This tannate 
mass appears to be composed of several tannins which we did not 
undertake to investigate.” 

Operating on goo grams of the finely ground drug, their pro- 
cedure was repeated in every detail, except that of closing the flask 
with the thumb, instead of which the contents of the flask were con- 
stantly stirred with the glass tube through which the H2S was pass- 
ing, and this treatment was continued on a boiling water bath until 
long after complete decomposition of the lead-cascara precipitate was 
shown by every indication of change and final constancy in appear- 
ance, as well as by a superabundance of hydrogen sulphide. 

The chloroformic extract was a dark greenish-brown semi-solid 
mass. Water applied to it acquired only a slight greenish-yellow 
tint. This solution was acid to litmus, gave no precipitate with gela- 
tin nor lead acetate, and only a faint greenish color with ferric 
chloride. 
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The 80 per cent. alcohol removed all bitterness from the drug, 
but not all of the iron and gelatin-reacting substances as will here- 
inafter be mentioned in detail. This alcoholic extract amounted to 
about one-fourth of the weight of the drug. 

The turbid mixture of the water-soluble part of the alcoholic 
extract with the comparatively small amount of undissolved matter 
was treated with a slight excess of lead acetate solution, which made 
an olive-green precipitate. Upon filtration, the fluid part was ob- 
tained clear, where before the addition of the lead salt the turbidity 
was not easily removable by filtration. The clear filtrate had a dark 
wine-red color. The lead precipitate was washed by suspension in 
two successive portions of water, which upon decantation were added 
to the original filtrate to obviate any loss of the principle being 
sought. The lead precipitate was then decomposed with H2S, as 
explained, the lead sulphide filtered off, and the wine-red liquid 
evaporated to a syrupy consistence, which on cooling became a semi- 
solid mass with the characteristic color of cascara extract. This 
residue was but partly soluble in acetic ether, which removed from 
it a resin-like substance similar to that obtained as the end-product 
of the several methods previously tried. 

Rubbed with acetic ether and water, most of the residue which 
was not dissolved by acetic ether alone passed into solution; the 
much smaller undissolved portion was soluble in alcohol. When the 
acetic ether layer was separated and this solvent recovered, the fa- 
miliar resin-like substance was again had. 

The dark wine-red filtrate from the precipitate caused by lead 
acetate in the water solution of the 80 per cent. alcohol extract was 
treated with lead subacetate solution which gave a salmon-colored 
to carrot-colored precipitate which settled out much more quickly 
than did the precipitate caused by lead acetate. The precipitates by 
both the lead acetate and subacetate were soluble in acetic acid. The 
filtrate from the lead subacetate precipitate had a reddish-amber color 
and gave additional precipitate when partly neutralized with potas- 
sium hydroxide. And even after removal of this last-named precipi- 
tate, the filtrate gave the characteristic reaction with ferric chloride. 

The precipitate made by lead subacetate was more easily washed, 
and when suspended and decomposed by HeS gave a brilliant dark 
amber solution. 

Upon evaporation of the filtrates from the lead sulphide precipi- 
tates, there was found to be little apparent difference in the solid 
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extracts thus obtained from the lead acetate and subacetate precipi- 
tations ; although a much larger proportion of that from the use of 
the subacetate redissolved upon addition of water. 

The water solutions representing both lead precipitates, both 
in the original unevaporated and in the solutions obtained by redis- 
solving the solid extracts, gave the characteristic reaction with ferric 
chloride and precipitated gelatin solution; but while acetic ether re- 
moved from these solutions the substance which gave the reaction 
with ferric chloride, it did not carry with this behavior the ability 
to precipitate gelatin. 

The reaction obtained with ferric chloride was, in the case of 
the substances from both lead precipitates, the production of a 
brownish precipitate in dark olive-brown liquids; and although there 
was in some instances a suggestion of blackness when the test was 
viewed by reflection, still there was never observed a single reaction 
that showed by transmission the black, blue or green shades usually 
associated with reactions for tannin. While we have worked with 
tannins which were difficult to purify, and which continued to give 
variations in browns from the mentioned usually accepted colors 
(AMER. JouR. PHARM., 1896, p. 313), we have always found these 
substances to give precipitates with gelatin. 

It will be seen by the foregoing notes that we have not been 
able to confirm the presence of a tannin by following the procedure 
of Dohme and Engelhardt. And it is noteworthy that Jowett also 
secured “dark-brown” colors with ferric chloride from the materials 
which he regenerated from the lead acetate and lead subacetate pre- 
cipitates obtained from comparable material. 

The drug which had been exhausted with chloroform and 8o per 
cent. alcohol, when freed from this solvent and boiled with water 
yielded a dark wine-red solution that gave the characteristic color 
with ferric chloride and some turbidity with gelatin, but here again 
extraction by acetic ether and purification by repeated solution in it 
brought about a separation of the two reactions, and resulted in a 
small yield of the resin-like substance which has been uniformly the 
ultimate product of our attempts to extract a tannin from cascara 
sagrada. 

The bark used by Dohme and Engelhardt was described by 
them as “a typical specimen.” It was less than one year old. But 
Jowett stated, as the result of his work, that “no difference could 
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be observed between the chemical characteristics of the fresh (one 
year old) or of the so-called matured bark (three years old).” 

This final product, evidently a mixture, and referred to as res- 
inous or resin-like merely as means of mention and without thought 
of classing it, seems to be the factor that at every point gives what 
has been described as the characteristic reaction with iron salts, which 
effect has been interpreted by some investigators as evidence of 
tannin. 

This substance was soluble in alcohol, with production of an 
amber or yellow solution, which withstood dilution with water in 
all proportions. The alcoholic and dilute alcoholic solutions gave 
the peculiar color reaction and precipitate with ferric chloride and 
a deep flesh-colored precipitate with lead acetate. Acetic acid dis- 
solved this substance to make a yellow solution which was imme- 
diately precipitated upon dilution with water. Acetone and acetic 
ether dissolved it with deep wine-red colors. It was largely soluble 
in glycerin, but this solution was precipitated by addition of water. 

From the yellow-tinged water solution of this substance, hide- 
powder did not absorb either this color or the property of reacting 
characteristically with ferric chloride. 

Furthermore, when subjected to dialysis the saturated water 
solution of this final substance gave a dialysate similar to that from 
the decoction, in so far as the reaction with ferric chloride is con- 
cerned, but differed in behavior toward gelatin, for the evaporated 
liquid, although it developed an intensified color through concentra- 
tion, did not show precipitation with gelatin; again showing that 
the iron color-reacting and gelatin precipitating effects do not reside 
in the same substance. 

The outcome of this work has been to find that the substance 
or mixture which gives the reaction with ferric compounds is (1) 
non-absorbable by hide-powder, (2) that it is dialysable through 
parchment and (3) that its saturated water-solution does not pre- 
cipitate gelatin. 

In view of these attributes, so distinctly negative for tannins, 
and of the explanation for the irregular behavior of the gelatin test, 
is seems conclusive that cascara sagrada does not contain a tannin. 
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CHAULMOOGRA OIL AND ITS SAPONIFICATION 
By 
Arnold J. Gelarie, M. D., New York 


and 
F. R. Greenbaum, D. Sc., Philadelphia, Pa. 


HAULMOOGRA OIL is obtained by pressing out or by extract- 
ing the seeds of Taraktogenes Kurzii and other similar trees, 
which are to be found in Burmah and Assam, India. The seeds con- 
tain a hydrolytic enzyme, so that the high content of acid present in 
the pressed oil can be explained by hydrolysis. 

At ordinary temperature chaulmoogra oil is of a butter-like con- 
sistency, has a faint yellow color and a characteristic odor. At 40° C. 
this butter-like substance melts to a light yellow oil, which possesses 
great rotary power due to the configuration of the fatty acids. Chem- 
ically, chaulmoogra oil is a very complex mixture of fatty acids, 
especially of the homolog of chaulmoogric acid of the general formula 
C,H., —4,0.. Besides this series of fatty acids, hydnocarpic acid, 
palmitic acid, as well as other acids are present. The main portion of 
fatty acids present in the oil, in the form of glycerides, are cyclic fatty 
acids, with one or two double linkings, as described by Powell and co- 
workers (1). These cyclic fatty acids differ from the other aliphatic 
fatty acids, such as stearic acid and palmitic acid, both of which pos- 
sess an open chain. Due to their double linking they have an exceed- 
ingly strong reducing power, so that chaulmoogra oil and its soap de- 
colorize potassium permanganate immediately. 

Chaulmoogra oil is mainly used in the treatment of leprosy and 
similar skin diseases, not only in Indo-China and Siam, but also with 
very good results in America, the Philippines and Europe. As the- 
leprosy bacillus is very closely related to the tubercle bacillus, it was 
quite natural to try its effects in tuberculosis. It seems as if the cyclic 
configuration of these fatty acids and their double linkings possess a 
growth-inhibiting and killing effect upon acid-fast bacilli (2). 

Chaulmoogra oil, in addition to these fatty acids—cyclic and 
aliphatic—and glycerol, contains phytosterol, glucosides, and other 
substances of unknown composition. The saponification, simple as it 
may seem, offered quite interesting results. The saponification num- 
ber of chaulmoogra oil lies between 204-213. 


] 


412 Chaulmoogra Oils and Its Saponification {A™-Jour- 

We tried at first to saponify the oil with sodiumhydroxide in an 
amount corresponding to the above saponification number and we 
heated the mixture on the open flame and on the water bath for 
about one hour. We found that the saponification was incomplete. 
However, if we used concentrated sodiumhydroxide of a strength of 
about 30 per cent., we found that saponification occurs much better 
in the cold than in the heat. From a series of experiments we came 
to the following method: 50 g. of chaulmoogra oil is shaken with a 
solution of 14.25 g. of sodiumhydroxide in 50 g. of water in a glass- 
stoppered cylinder. The light yellow oil immediately turns turbid, 
without heating ; in a few minutes it turns into a mash and after about 
a half hour of shaking a wide, hard cake forms. We allowed this 
cake to stand for at least twelve hours, after which time saponifica- 
tion was complete. Thereupon the soap could be brought into a clear 
yellow solution by boiling it with water. But even on boiling only a 
10 per cent. solution or about 5 per cent. chaulmoogra oil could be 
obtained, as higher concentrations of soap on cooling begin to pre- 
cipitate until automatically a 8 to 10 per cent. soap solution is formed. 
The free alkalinity of soap prepared in this way amounted to 0.7-08 
per cent. of free NaOH. This free alkalinity had to be neutralized, 
as this soap solution was intended to be injected intramuscularly. 
About 2 cc. of hydrochloric acid (1.2) per 100 cc. of soap solution 
was sufficient to neutralize it. 

A soap solution prepared from chaulmoogra oil in this way has 
the following disadvantages : 


First.—The concentration of the soap solution is too low. 

Second.—The application of heat to bring the soap cake in solu- 
tion is undesirable, as it is very probable that this heat will destroy 
certain vitamines present in the oil. 

Third.—The content of sodiumchloride which is formed by neu- 
tralization of the free alkaline with hydrochloric acid, should not be 
higher than 0.8 per cent., which about represents the concentration of 
physiological salt solution. 


The concentration of the sodiumchloride prepared in the above- 
described manner amounted to about 1.10 per cent., so that for each 
100 cc. of soap solution an additional 37 cc. of water had to be added 
to lower the sodiumchloride concentration, but at the same time the 
concentration of the soap solution also decreased. In order to over- 
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come these disadvantages, we had to try to find another method of 
saponification. It is well known that in the analytical determination of 
saponification numbers of fat or oil, alcoholic potassiumhydroxide or 
alcoholic sodiumhydroxide are used. The reason for this lies ap- 
parently in the fact that a more complete saponification is obtained 
with alcoholic K(OH) or Na(OH) than with aqueous sodiumhy- 
droxide. With this thought in mind we prepared a Io per cent alco- 
holic sodiumhydroxide solution. 

Thirteen cc. of chaulmoogra oil were shaken with 40 cc. of a 10 
per cent. alcoholic sodiumhydroxide. To our great surprise imme- 
diate saponification occurred. The oil turned into a mash and in 
about one to two minutes it congealed to a solid yellowish cake. This 
cake proved to be soluble in cold water and a perfectly clear solution 
was obtained without the slightest application of heat. The soap so 
prepared is much more water soluble than the soap prepared with 
aqueous sodiumhydroxide, and we could very easily prepare a 20 per 
cent. solution, representing about 10 per cent. chaulmoogra oil. This 
concentration could even be increased, and as highest value we ob- 
tained approximately a 40 per cent. soap solution, or a 20 per cent. oil 
solution. This lafter solution was perfectly clear without the appli- 
cation of heat and no soap was precipitated on standing. The free 
alkalinity was found to be much higher than in the case of the soap 
obtained with aqueous sodiumhydroxide. It amounted to 1.4 per 
cent. This free alkalinity of 1.4 per cent. was very undesirable and 
in a series of experiments we tried to decrease this free alkalinity. 
But even on using an excess oil, the free alkalinity was always found 
to be 1.4-1.5 per cent., so that we were dealing here with an equilib- 
rium condition, caused by the presence of alcohol, water, sodium- 
hydroxide, oil and soap in the system. 

In order to remove the alcohol, due to the alcoholic sodium- 
hydroxide, the soap solution was heated on a water bath to 40-50 
degrees and the alcohol removed by vacuum distillation. This soap 
solution freed from alcohol congealed at room temperature, but re- 
mained fluid at 40-50 degrees C. The free alkalinity decreased to 
about 1 per cent. If the quantity of alcohol is replaced by water, the 
soap solution also remains. fluid in the cold, and the free alkalinity 
becomes decreased to about 0.7 per cent. In other words, the alkalin- 
ity of this soap solution is the same as the one obtained by saponifica- 
tion with aqueous sodiumhydroxide. Addition of 2 cc. of conc. 
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hydrochloric acid per 100 cc. of soap solution, gave a neutral or almost 
neutral solution, which, through the addition of 37 cc. of water is 
brought to a content of 0.8 per cent. sodiumchloride, and in spite of 
this addition of water a very high concentrated solution resulted, as 
the original solution represented about 20 per cent. oil, so that with 
all the necessary dilutions about 7-10 per cent. oil solution is obtained. 
Therefore, twice as much as the concentration in the soap solution 
obtained with aqueous sodiumhydroxide. 

Concentrated neutral soap solution so prepared, is appropriate 
for intramuscular or for intravenous medication. 


Philadelphia, June 17, 1926. 
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PHARMACY IN 1776* 
By Charles H. LaWall, Ph. M., D. Sc. 


HE SESQUI-CENTENNIAL Celebration which is now being 
staged in the City of Brotherly Love is in commemoration of one 
hundred and fifty years of American Independence. During these 
intervening one and one-half centuries the world has seen advances 
in the fields of science, mechanical arts and education that eclipse 
all the progress of the millenia preceding the epochal year of 1776. 
To appreciate the magnitude of these changes one has but to 
select some single field of activity and attempt to visualize it as it 
existed during the year that gave this country its first birthday. Let 
us attempt this with our own profession and see if we can visualize 
the practice of pharmacy, to some extent at least, as it existed then. 
First, we should gain a perspective of some of the broader as- 
pects of human knowledge. The theories of that time concerning 
cosmogony or the origin of the earth and also its relation to other 
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heavenly bodies, were either the orthodox views as expressed by a 
literal interpretation of the first chapter of Genesis, or the com- 
posite result of the opinions of such philosophers as Thales, Anaxi- 
mander, Pythagoras, and Aristotle, modified somewhat by the more 
recent views of Galileo, Bruno, and Copernicus, which were just be- 
ginning to emerge from the sea of suppression which had enveloped 
them. 

The simple mechanical devices of Archimedes, Hero, and others 
of the pre-Christian era and their successors, had but shortly before 
been crystallized into potentialities of revolutionary character by the 
development of the steam engine by Watt and his immediate pred- 
ecessors. 

The physical principles of dynamics, optics, heat and motion, 
crudely conceived by Leonardo da Vinci, van Helmont, Galileo, 
Kepler, Toricelli, and Mayow, had been utilized by Newton in his 
Principia, and had been elaborated by the later researches of Hughes 
Leeuwenhoek, Fahrenheit, Reaumer, Celsus and Baumé. 

Magnetism and electricity had been differentiated by Gilbert, and 
Franklin had drawn lightning from the clouds and proved its identity 
with the electricity of the Leyden jar, but Volta and Galvani had 
yet to enrich the science of the subject with their discoveries, and 
Faraday was more than a half century submerged in the ocean of 
time. 

The atomic theory of Democritus, given tangible and imperish- 
able form by Lucretius, had been completely obliterated by the crude 
views of Empedocles, which had been augmented by Paracelsus and 
reaffirmed by Lemery. The alchemistic by-paths into which the world 
had been led by Lully, Valentine, Dee, Glauber, and others, had not 
yet been turned back into the great highway of chemistry, although 
markers had been set up by Boyle, Black, Priestley, and Scheele. 
The beautiful principles of Lavoisier and Dalton had still to be eluci- 
dated and accepted. 

The botany of Hippocrates, Theophrastus, and Dioscorides had 
just previously been revised by Linnzus, while Cuvier had yet to 
do the systematic classification work for zoology. Industrial chem- 
istry was in its extreme infancy. The chemical processes of Agri- 
cola, who, while a pioneer in metallurgy, still believed in the trans- 
mutation of the elements, were just receiving attention, and the lead 
chamber process for making sulphuric acid was then a novelty. The 


st 
is 
of 
h 
d, 
e 


416 Pharmacy in 177 ra 
only industrial alkali was potash, LeBlanc’s discovery of the process 
for making soda being still in the dim and misty distance. 

In medicine, while Harvey had discovered the circulation of the 
blood, Galen’s vague conceptions regarding disease and its treatment 
had evolved into the crude and humoristic theories which the on- 
slaughts of Paracelsus, more than a century previous, had not been 
able to displace. The apothecaries in Great Britain had withdrawn 
from their association with the grocers and had instituted a guild 
of their own more than a century and a half before, but the surgeons 
had been so lately separated from the barbers that the stigma still 
remained to some extent. 

The doctrine of signatures concerning drugs under which 
“every herb had a star bespoke,” still influenced the materia medica 
and therapeutics of the time. Pharmacopceias were either privately 
printed compilations, such as those of Hoffmann and Lemery, or were 
issued by the medical faculties of such centers of medical learning 
as London, Edinburgh, Dublin, Paris, etc. The drugs and medicines 
contained therein were far more numerous than those in use today, 
and but few of the preparations of that time would be recognizable to 
the pharmacist of the present. 

Laudanum was then a solid preparation of opium. Theriacs and 
electuaries, many of them containing ingredients of revolting origin, 
were still in use. Hiera Picra was then over 2000 years old. Dover’s 
Powder had shortly before been introduced into medicine but had 
not yet attained to the dignity of official recognition in the London 
Pharmacopceia, one of the arbiters in medicines of this period. Com- 
pound Tincture of Benzoin had then been in use for several hundred 
years and had nearly as many synonyms as it possesses today. Ipe- 
cac, cinchona, and aspidium were therapeutic novelties, compara- 
tively speaking. 

Prescription writing by physicians was still in its infancy in 
Europe and had only just been introduced into America by Dr. John 
Morgan, the first apothecary of the Pennsylvania Hospital in Phila- 
delphia, who had later acquired a medical education in Europe and 
became a physician of renown in the new world. 

The metric system had not yet been born of the strife and blood- 
shed of the French Revolution. The pound was in use in pharma- 
ceutical operations, but under at least twenty different standards in 
as many different countries, ranging from a weight of about 4500 
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grains to over 7500 grains. The ounce, which was the twelfth of 
the pound, was then called the ounce, as it is now, but the half ounce 
was called the “loth,” and the drachm was called the “quentschen,” 
with the scruple as it is at present. 

Pharmacy was just then coming into its own. Prior to the 
eighteenth century no pharmacist had attained distinction who was 
not at the same time a physician. Carl Wilhelm Scheele, one of the 
greatest pharmacists the world has ever known, was then in the 
zenith of his success, enriching science by his many discoveries. A 
list of a few of the substances which had not yet been discovered, 
which are now in daily use, will be more illuminating than a cata- 
logue of the hundreds of drugs and chemicals of importance then, 
whose very names are for the most part unintelligible to the ordi- 
nary pharmacist of today. In this list, which is arranged in chrono- 
logical order, were bleaching powder, carbon disulphide, illuminat- 
ing gas, morphine, and other alkaloids, iodine and iodides, hydrogen 
peroxide, sodium silicate, lithium salts, bromine and bromides, to 
mention only a few which were to be discovered during the following 
fifty years. 

Priestley and Scheele’s simultaneous discovery of oxygen and 
Lavoisier’s elucidation of the theory of combustion, which over- 
. threw the erroneous phlogiston theory and paved the way for real 
progress in chemistry, were practically synchronous with the period 
we have been discussing. Doubtless the pharmacists of that period 
were lamenting the passing of the good old days of their forefath- 
ers, as has been the custom of all peoples in all ages. 

We should be proud of the achievements of pharmacy during 
the century and a half which has elapsed since the signing of the 
Declaration of Independence. The pharmacy graduate of today pos- 
sesses more scientific knowledge than the foremost savant of the 
period of which we speak. Our gifts have been more abundant 
and our opportunities and responsibilities greater. Who would 
be willing to go back to those days of ignorance, credulity, and mys- 
ticism? Who would be so daring as to forecast the pharmacy of 
one hundred and fifty years hence? 

Whatever will be the ultimate outcome of the ever-changing 
tendencies of the present, we may be assured that pharmacy will still 
have its important work to do in the service of humanity. And so 
we leave to the future its own problems and its own developments. 
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ABSTRACTED AND REPRINTED 
ARTICLES 


RECENT ADVANCES IN THE THEORY OF VITAMINS* 
By R. Cecil Owen, B. Sc. Lond. 


INCE AN article, from the pen of the present writer, appeared in 
The Prescriber some years ago,’ giving a brief account of the 
vitamin theory, as it was then understood, it must be admitted that 
few, if any, striking or very important advances have been made, 
either in knowledge or in hypothesis. Briefly, and roughly, we may 
say that vitamins are today pretty much where they then were. Never- 
theless, an immense amount of work has been done in the interval, 
nearly all of it of great interest to pure science, though conclusions 
have in many cases been foreshadowed rather than reached. It is im- 
possible, as it is unnecessary, within the limits of the present short 
paper to epitomize any large proportion of this recent work; we shall 
content ourselves—and best satisfy the reader—by calling attention to 
one or two lines of research that are conspicuous by reason of their 
interest or human value. 


Vitamins and Ultra-Violet Light 


It has long been known that sunlight has a beneficial, and in 
many cases actually a curative, effect upon rickets. Experiment has 
shown that this effect is due in no measure to the visible spectrum, but 
only to the ultra-violet end. The active wave-length has, moreover, 
been discovered: it is 300“ and rather shorter—. e., a mean wave- 
length of, say, 3900 X 10° metre. Experiments on rats confirm 
these findings. Two groups of young rats, as nearly similar in weight, 
age, and so forth, as possible, were fed on the following vitamin-A- 
free diet—white floor 95 per cent., calcium lactate 2.97 per cent., 
sodium chloride 2 per cent., ferric citrate 0.1 per cent. One group 
was, however, kept in darkness, while the other was allowed a daily 
exposure to sunlight. The first group developed rickets in something 
like three and a half weeks, whereas in the same period the second 
group did not. Later experiments substituted ultra-violet radiation 


*Reprinted from Prescriber. 
* Owen, R. C.: The Truth about Vitamins. Prescriber, 1920, May, 193-198. 
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from a mercury-vapor quartz lamp and the results were the same. It 
is interesting to note that while ultra-violet radiation acted powerfully 
upon white rats, the action upon black rats was either negligible or 
non-existent, the explanation probably being the protective effort of 
the pigmented skin which absorbed or screened the radiation. The 
important inference is that a similar explanation accounts for the 
greater liability to rickets of negro, in comparison with white, infants, 
other conditions, such as diet, fresh air, and so forth, being the same. 
But what has all this, the reader asks, to do with vitamins? The an- 
swer is, that the available evidence goes to prove that ultra-violet 
radiation operates through the agency of vitamins. This means either 
(a) that the radiation occasions the formation, at the surface of the 
body, of vitamins, which are then circulated by the blood-stream; or 
(b) that the vitamins already in the body are rendered available for 
the individual’s nutritional needs. Of the two, the tenable alternative 
appears to be the second—for the following reason. If the young 
rat is fed on a vitamin-A-free diet for a short period, growth is re- 
stored by the radiation ; but after longer periods, radiation is unavail- 
ing. After about eight weeks, growth was in all cases checked. It 
seems likely therefore that ultra-violet radiation is valueless in the 
absence of vitamin reserves within the body. One of the symptoms 
of vitamin A starvation in rats (as is well known) is xerophthalmia ; 
and it is worth noting that this disorder cannot be cured by light radia- 
tion. Interesting as these results are, they take second place to still 
more recent work dealing with the action of 300mm radiation upon 
vitamin-A-less foodstuffs. Vegetable oils, dried milk, condensed 
milk, and wheat flour, when exposed to the radiations from a mercury 
arc, even for two minutes at a distance of one foot, all acquire marked 
anti-rachitic properties and may be administered in lieu of, say, cod- 
liver oil. Moreover, the acquired properties are maintained over 
long periods. A sample of cottonseed oil was irradiated and kept in 
a stoppered bottle for a year: 0.1 cc. sufficed to protect rats from 
rickets. Not all substances can be made thus to acquire anti-rachitic 
properties; among those which cannot may be mentioned cream, 
hemoglobin, “egg phosphatides,” glycerin, and gelatin. Irradiation 
offers a cheap mode for the production of foods containing vitamin 
A and the method of doing so is protected by provisional patent. Let 
us sacrifice a sentence to express the hope that the process will not be 


* But the flavor is impaired; a burnt taste is imparted. 
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exploited by the speculating quack, and that both the public and the 
medical profession may be assured of the genuineness of any such 
foodstuffs that are put on the market. And now let us glance at some 
attempts that have been made towards 


The Isolation of the Various Vitamins 


The problem is still at some distance from final solution, but the 
greatest progress has been made in connection with vitamin A (and 
of the possible new vitamin D, of which more in due course). The 
process of attempted isolation is based upon the fact that when cod- 
liver oil, and any fatty substance rich in vitamin A, is hydrolized, the 
vitamin is left in the non-saponifiable portion. When this is removed 
there remains, inter alia, something like 0.5 per cent. of cholesterol, 
C,7H4;OH, and as the vitamin does not reside in this portion, it is 
removed either by crystallization or by precipitation with digitonin. 
The residue is fractionated at low pressure—about I or 2 mm.—and 
the portion which is distilled at temperatures ranging between 180° 
and 200° C. is the most active vitaminously. In this way a concen- 
trated residue is obtained, whose exact chemical nature is unknown, 
but whose activity is from 700 to 1000 times greater than that of the 
original oil. The scheme is shown diagrammatically by Drummond.® 


10 kg. cod-liver oil 


Soaps (inactive) 100 gm. unsaponifiable (active) 


Precipitation with digitonin 


50 gm. cholesterol (inactive) 50 gm. active material 


Distillation at 1-2 mm. pressure 


| 


| 
Boiling point B.p. 180-200° B.p. 220-280° C. B.p. 300° C. 


up to 180° C. vitamin fraction spinacene, etc. residue 
5 gm. (inactive) 10-15 gm. 15-20 gm. (inactive) (inactive ) 


* Drummond, J. C.: New facts concerning the fat-soluble vitamins. Lancet, 
1926, February 6,:272-273. 
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When the active fraction is rediluted with an inert oil (e. g., cot- 
tonseed oil) the resulting product has all the activity of the original oil. 
It should be noted that it is oxidation rather than mere heat which is 
destructive of vitamin activity ; and therefore that the saponification is 
carried out in an atmosphere of nitrogen. The saponifying agent is 
alcoholic potash for the first operation and sodium ethylate for the 
second. 

Equal success, or want of success, has attended the attempts, 
which have been made continually since 1911, to isolate vitamin B. 
Funk extracted rice-polishings with alcohol and collected the precipi- 
tate thrown down on adding phosphotungstic acid. This was then 
fractionated by the use of AgNOs and there were finally obtained 
crystals having a melting point 233° C.,and the formula C17H29O7No. 
Although this is not vitamin B it is a substance having powerfully 
anti-neuritic properties. Funk believed this compound to be chem- 
ically related to the pyrimidine bases. Coming to a later date, Hof- 
meister, in 1920, made an alcoholic extract of rice meal. Fractional 
precipitation was then made with potassiumbismuth iodide, and there 
was thus obtained crude “oridine” hydrochloride, which proved to be 
active in doses of 5-10 mg. Further purification led to the isolation 
of a base C;H,;NOz, which was entirely inactive. The entire loss of 
vitamin potency in the interval remains unexplained.* Lastly, Seidell, 
attacking the problem on totally different lines, and remembering 
that precipitates adsorb the vitamin, made an aqueous yeast extract 
and added Fuller’s earth, by which the vitamin B was adsorbed, and 
the resulting solid matter was found to be highly potent in protecting 
pigeons from polyneuritis. An extract was lastly made by shaking up 
with baryta, and fractional silver precipitation was resorted to. A 
powerfully anti-neuritic preparation was thus obtained which im- 
parted immunity in doses of one milligram (1/60 grain) daily. Con- 
centrations of vitamin B, of considerable practical value, are readily 
to be made by extracting yeast, rice-polishings, etc., with suitable 
solvents. But so far vitamin B remains as elusive and mysterious as 
ever. The foregoing experiments serve to suggest that isomerism is 
closely associated with vitamin activity. Thus adenine prepared from 
yeast is, at first, powerfully anti-neuritic—a property which is lost 
merely with the passage of time. It has been suggested by Williams ° 


* But see a later note on tautomerism. 
* Williams, R. R.: Jour Indust. & Engin. Chem., 13, 1107. 
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that vitamin B is a cyclic nitrogen derivative capable of existing in 
two tautomeric forms. 

Still smaller success has rewarded the attempted preparation of 
vitamin C. All that has, so far, been done is to obtain a more highly 
concentrated form. Orange juice is concentrated at a temperature of 
go° C. for half an hour. Sugar is added and the sweetened juice is 
concentrated in vacuo at 35°-38° C. The product so obtained has five 
times the concentration of the original juice. It is interesting to note 
that, despite the relatively high temperature of the operation there is 
no appreciable loss of anti-scorbutic potency. For example, guinea 
pigs were protected from scurvy by 1.5 cc. of the original juice, and 
by 0.37-0.5 gm. of the concentrated syrup, equivalent to 1.3-1.8 cc. of 
the original juice. 


Color Tests 


for vitamin A are now an established facet. Trichloracetic acid added 
to cod-liver oil gives a blue color in the presence of vitamin A, but 
not, as has recently been shown, if the trichloracetic acid is perfectly 
pure. The presence of phosgene in minute proportions is, however, 
sufficient to yield the blue color. Colorimetric methods also form a 
fairly accurate method of vitamin-assay. Arsenic trichloride, or bet- 
ter, antimony trichloride in chloroform solution, is the reagent em- 
ployed. The depth of color yielded by the various samples of oils is 
matched on a previously prepared chart, and the vitamin potency read 
off. When the colorimetric test is checked by the biological assay— 
to which reference will be made in a moment—a fair correspondence 
is observed. A very interesting color test, which may have important 
uses in the future, has been devised by W. B. Flavon. A few drops 
of cod-liver oil are added to a few crystals of pyrogallol and the mix- 
ture is shaken up with 5 cc. of 12 per cent. trichloracetic acid in light 
petroleum. A pink color is observed (as a positive reaction) chang- 
ing in fifteen or twenty minutes to a deep rose. Peroxides must be 
added, as the test is negative in the absence of oxygen. The special 
interest of the pyrogallol color test is this—that there is no response 
from “ostelin,” irradiated cholesterol, or irradiated hardened fat— 


i. e., from three substances containing the anti-rachitic vitamin. This 
consideration has led to the question 
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Is There a Vitamin D? 


In other words is the anti-rachitic vitamin really identical with 
the growth-promoting, fat-soluble vitamin A? The reader will be 
glad, perhaps, to have a brief summary of the evidence on both sides. 
The belief, hitherto entertained, that the anti-rachitic vitamin (pro- 
visionally called D) is identical with vitamin A is based upon the 
knowledge that many substances which contain the one contain the 
other. Cod-liver oil, butter, suet, milk, fat fish, cod-roe, wheat- 
embryo, etc., not only promote growth, but impart immunity from 
rickets. Hence it seemed reasonable to suppose that one vitamin, 
the fat-soluble A, had two distinct physiological effects. Conversely, 
many foodstuffs such as white flour, custard powders, most vegetable 
oils, and the like, which were devoid of growth-promoting properties, 
were equally valueless as anti-rachitic agents. Again, vitamins A and 
D show similarity of properties. Both are impaired by heat, and are 
rapidly destroyed by the simultaneous application heat and oxidizing 
agents. For efficient functioning, both require a definite proportion 
of calcium and of phosphorus in the diet with which they are asso- 
ciated. Finally, the action of ultra-violet radiation—already referred 
to—suggests the identity of vitamins A and D. Not only does this 
form of radiation promote growth, but it prevents and cures rickets. 
Assuming, as we have already done, the formation, or mobilization of 
a vitamin, as the result of irradiation, it would appear that one vitamin 
was concerned, playing a dual role. So much for the evidence on one 
side. We have already referred to one piece of evidence of an oppo- 
site tendency—a differentiation by color test. Stronger arguments, 
can, however, be adduced. A few substances, containing no vitamin 
A, do nevertheless display, in at least small measure, anti-rachitic 
properties. Lard and vegetable oils have been cited as examples. 
Coco-nut oil has no anti-xerophthalmic action, but is slightly anti- 
rachitic. Again, there are substances which, while containing A and 
D, appear to possess them in markedly differing proportions. For 
example, butter is less anti-rachitic than cod-liver oil, but more 
strongly anti-xerophthalmic. Finally, spinach, according to Goldblatt 
and Zilva,® proved to be growth-promoting in “doses” of 0.1 gm., 
but was ineffective as an anti-rachitic even when 3 gm. was adminis- 


* Goldblatt, H., and Zilva, S. S.: Relation between the growth-promoting 
- rca functions of certain substances. Lancet, 1923, September 20, 
47-649. 
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tered. We have already referred to the destructive action of oxida- 
tion and heat upon A and D. Goldblatt and Zilva have, however, 
recently shown that the anti-xerophthalmic and anti-rachitic proper- 
ties of cod-liver oil are destroyed at different rates, the first-named 
disappearing first. An oil can in this way be prepared from which 
vitamin A is entirely absent, but in which vitamin D can be shown to 
exist in minute quantity. It seems clear that, in the absence of fur- 
ther evidence, one must suspend judgment upon this matter. In re- 
ferring to vitamin D, therefore, it is necessary to think of it as a still 
more hypothetical substance than its brother A. 


The Biological Assay of Vitaminous Substances 


is not only a corollary from vitamin theory, but is now also an estab- 
lished fact. The only foodstuff which is at present the subject of 
such a method of assay on a commercial scale is cod-liver oil, though 
it would be no difficult matter, should the necessity arise, to stand- 
ardize in the same way foods or remedial substances containing the 
other vitamins, A and B, since copious laboratory experiment proves 
the ease and reliability of such methods. Two separate assays are now 
made upon cod-liver oil, i. e., for vitamins A and D—in other words 
for the quantitative examination of growth-promoting and rickets- 
preventing properties. It is not assumed that vitamin A content is a 
measure of anti-rachitic potency, for, as we have seen, such an as- 
sumption may be unwarrantable. Young white rats of known weight 
and age are fed upon a diet devoid of vitamin A till growth ceases. 
Small quantities of the oil to be tested are added to the basal (i. ¢., 
vitamin-A-free) diet and the unit of vitamin A is defined as that con- 
tained in the minimum quantity of cod-liver oil which must be admin- 
istered to a rat of normal size to cure vitamin A starvation and to 
cause a gain in weight of from 10 to 20 grammes in a period of 
thirty-five days. This method is now incorporated in the U. S. Phar- 
macopeeia (X Edit.), where it is laid down that cod-liver oil should 
contain a minimum of 50 units of vitamin A per gramme. The basal 
“minus A” diet contains casein rendered vitamin-A-free 18 per 
cent., mixture of salts 4 per cent., and starch 78 per cent. Vitamins 
B and C are supplied, though with caution so as to exclude vitamin 
A. Similar methods are adopted for evaluating vitamin D. Here, 
again, the minimum quantity of oil, added to an otherwise vitamin-A- 
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free diet, which just prevents the onset of rickets, is determined, the 
rats being of standard size and age. The rats are killed before exam- 
ination and their joints examined microscopically. Suth methods of 
assay appear likely to have a great future especially if, as seems likely, 
artificially prepared anti-rachitic foods find favor with the public and 
the profession. Standardization is inevitable and is likely to become 
compulsory at law. An extension of the Food and Drugs Act will 
probably be made to cover the newly marketed vitaminized foods. At 
present it seems improbable that similar assays will be extended to 
foods containing vitamins B or C for they are cheap and plentiful 
and, being mostly palatable, there need be no fear lest the public 
should not avail themselves thereof—famine or exceptionable condi- 
tions apart. 


A Few Isolated Facts 


now call for brief mention. Pellagra, a disease rare in this country, 
though common enough in Italy and in Egypt, was believed, as recently 
as two or three years ago, to be due to vitamin deficiency. This view 
is no longer held. The Medical Research Council’s Report on Vita- 
mins’ says that “while pellagra must still be regarded as a disease of 
dietetic origin, no fresh evidence has been brought forward in sup- 
port of that view, and the latest researches upon the subject point to 
a quantitative or qualitative defect in the protein of the diet as play- 
ing the chief part in the etiology of the disease.” 

Of great interest is the relation of vitamin B deficiency to the 
ductless glands, though our knowledge is at present all too limited 
and is confined to pigeons whose susceptibility to vitamin B starva- 
tion is well known. McCarrison has shown that all the ductless 
glands lose weight, with the exception of the adrenals, whose weight 
increases two or three-fold. Further the adrenaline content is in- 
creased pari passu with the weight of the gland. To quote again the 
Medical Research Council’s Report: “McCarrison finds a relation- 
ship between the hypertrophy of the adrenals and the occurrence of 
hydropericardium in his experimental birds. He regards the excess 
of liquid as the equivalent of ‘wet beri-beri’ in man and develops a 
theory of the cause of cedema in beri-beri on the basis of excessive 
adrenaline production.” 


* Med. Research Council Reports. No. 38 (revised) : Report on the Present 
State of Knowledge of Accessory Food Factors (Vitamins). H. M. Stat. Off. 
1924. 4s. 6d. (See Review, Prescriber, 1924, April, 168.) 
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The warning, so often repeated, that the average man consumes 
too much protein per diem, may well receive confirmation from labo- 
ratory experiments undertaken by Gladys A. Hartwell,* who finds a 
quantitative relation between the quantity of protein consumed and 
the anti-neuritic value of a given quantity of vitamin B. The greater 
the quantity of protein consumed, the larger the dose of vitamin B 
necessary for protection. Lactating rats were used in the experi- 
ments. She found that, given a diet containing 10 per cent. protein 
(casein), 15 per cent. of yeast extract afforded complete protection; 
but only partial protection was afforded when the diet contained 20 
per cent. of casein, and no protection when it reached 30 per cent. 
Without laboring the point, it is clear that too much protein may 
similarly lead to illness in the case of human beings. 

Weare still as far as ever from a knowledge of the chemistry of 
vitamins. The assumption is that vitamins are the active principles 
of foodstuffs—much as strychnine is an active principle of nux vom- 
ica, aloin of aloes, morphine of opium, and so forth. The efforts of 
chemists have been directed to the task of preparing vitamins by 
methods such as have served to isolate the alkaloids—extraction, crys- 
tallization, fractionation, etc. All the available evidence, however, 
points to the falsity of the analogy so artlessly drawn. Vitamins ap- 
pear to be the tautomeric or isomeric forms of compounds existing 
in foodstuffs in appreciable quantities. One isomer is active (i. ¢., is 
a vitamin) and the other is not. The active form readily (as under 
the influence of heat or oxidation) passes into the inactive form and 
so vitamin potency is lost. The reverse process is now readily accom- 
plished under the influence of ultra-violet radiation, including, of 
course, sunlight. It is inconceivable that radiation can cause the for- 
mation of new chemical compounds whose disappearance is unattended 
by any observable chemical reaction. ‘Tautomerism, 7. ¢., a new ar- 
rangement of the atoms within the molecule, seems the likeliest hy- 
pothesis in this connection. One final speculation. If vitamins can be 
artificially produced, may we not be within measurable distance of the 
time when protoplasm can be synthetized? And if so, what then? 


* Hartwell, Gladys A.: Mammary secretion. VI. Vitamin B and the lactat- 
ing rat’s diet. Biochem. Jour., 1925, xix, No. 6, 1075-1081. 
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OBITUARY 


HENRY MILTON WHELPLEY 


R. HENRY MILTON WHELPLEY, dean of the the St. Louis 
College of Pharmacy, a winner of the Remington medal for out- 
standing accomplishment in the pharmaceutical profession, and the 
collector of the most valuable private set of prehistoric American relics 
in the United States, died suddenly of acute indigestion on June 26th, 
at the home of Mrs. J. P. Quinn at Argentine, Kan., where he and 
Mrs. Whelpley were visiting while he attended the convention of the 
Missouri Pharmaceutical Association in Kansas City. 

Dr. Whelpley, whose residence was at 3242 Albion Place, St. 
Louis, was at the time of his death dean and professor of pharma- 
cognosy, materia medica and physiology at the St. Louis College 
of Pharmacy, where he attained professorial rank in 1884. He for- 
merly held chairs in Washington University, the Missouri Medical 
College, the St. Louis Post-Graduate School of Medicine and the 
Missouri Dental College. 

In line with his profession, he edited “Curtman’s Chemical Lec- 
ture Notes” and was the author of “Whelpley’s Therapeutic Terms,” 
as well as of many magazine articles. He was the seventh recipient 
of the Remington Honor Medal given annually by the New York 
branch of the American Pharmaceutical Association to a member 
whose work has been conspicuously meritorious. The association 
presented him with this award in May, 1925. 

Besides a national reputation in his life work, Dr. Whelpley 
attained equal note in his avocation of American archaeology. ‘“Arch- 
aeologists came,” his friend, Dr. G. R. Throop, assistant to the chan- 
cellor of Washington University, testified, “from all over the nation 
to study his American Indian and Mound Builder relics. 

“His collection of these objects was one of the finest private 
aggregations of this sort in the United States. He had a very wide 
acquaintance and enjoyed great esteem among students in this field 
throughout the country. Twenty-five or thirty years were required 
to gather all his specimens.” 

Dr. Whelpley for more than a decade, was vice-president of 
the St. Louis Society of the Archaeological Institute of America. 
He served also as president of the St. Louis Anthropological So- 
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ciety, as president of the St. Louis Academy of Science, and as a 
member of the Board of Control of the Missouri Historical Society. 

Born May 24, 1861, near Battle Creek, Mich., the son of Dr. 
Jerome T. Whelpley and Charlotte Chase Whelpley, Dr. Whelpley 
got his graduate pharmacist’s certificate at the St. Louis College of 
Pharmacy in 1883, and his degree of doctor of medicine at the Mis- 
souri Medical College in 1890. In 1894 he was graduated from the 
St. Louis Post-Graduate School of Medicine. This same year he 
married Miss Laura E. Spannagel of St. Louis. 

Dr. Whelpley was editor from 1884 to 1887 of the National 
Druggist, and from 1888 until his death of Meyer Brothers Drug- 
gist, published by the Meyer Bros. Drug Company. He also col- 
laborated from 1893 to 1907 with the editors of the Medical Fort- 
nightly, and from 1911 to 1920 with those of the Pacific Pharmacist, 
For twenty years Dr. Whelpley was a member of the United States 
Pharmacopeeial Revision Committee, and its secretary since 1900. 

His work in the American Pharmaceutical Association is part 
of the association’s record; twenty or more titles of papers will be 
found on the index of the Proceedings, and each volume of the Jour- 
nal speaks of his contributions to and participation in the proceedings 
of the association; he became a member in 1887 and was elected 
secretary of the Section on Pharmaceutical Legislation; in 1888 he 
served as secretary of the Scientific Section; chairman, 1889-1890; 
in 1893, he served as general secretary for the late John M. Maisch; 
from 1902-1908 he was secretary of the council; in 1908, he was 
elected treasurer and served until 1921; elected president in 1901, 
he presided over the Golden Anniversary meeting in Philadelphia 
and presented a most interesting historical address. He was a member 
of the council at the time of his demise, and held an unbroken record 
of membership. 

Dr. Whelpley has left his vivid impression upon the profession 
he loved so well and those who knew him and worked with him will 
lose much through the lack of his genial and helpful companionship. 
Pharmacy suffers greatly when leaders such as Whelpley answer the 
final call—for in our work it does not seem to be the gift of current 
years to fashion many men like him. 

Dr. Whelpley is survived by his widow, who always accompanied 
him to the annual meetings of the American Pharmaceutical Asso- 
ciation, two sisters, and two sons, Wilbur and Warren. 
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SCIENTIFIC AND TECHNICAL 
ABSTRACTS 


THE CONVERSION OF CALOMEL INTO CoRROSIVE SUBLIMATE.— 
Theoretically it would seem that calomel should be an unstable form, 
but this is not manifested under ordinary conditions. It has, how- 
ever been asserted that in contact with some organic substance the 
transformation into the more toxic compound may take place. The 
question is important in therapeutics. The fact that in Gmelin- 
Kraut’s Chemistry (vol. 5, part 2, page 635, issued in 1914) a posi- 
tive statement is made that in contact with sucrose, as in tablets, such 
change occurs, has caused a general acceptance of the view. The 
question has been made the subject of a special investigation by Erich 
Rabald of the Scientific Laboratory of Boehringer and Son, Mann- 
heim, Germany, whose results appear in the Archiv der Pharmazie 
(1926, 264, 366). The erroneous statement is based on an article by 
Utz published in the Apoth. Ztg. in 1901. Utz examined tablets of 
ages ranging from a few weeks to two years, extracting them with 
alcohol and determining the mercuric chloride by different methods. 
Rabald regards these results as entirely untrustworthy, noting that 
the data are given to six decimal places, in which the first two figures 
and often the first three are ciphers. Some time after the publication 
of this paper, Vive and Budde published in the Apoth. Ztg. results 
of a research that completely upset Utz’ claims. 

Rabald considers that notwithstanding the positive information 
given by Vive and Budde, the statement in the Gmelin-Kraut volume, 
also repeated in other manuals, is so likely to mislead that it is ad- 
visable to present the results of a very careful review of the subject, 
which is done in the article by him. He describes in detail the methods 
of analysis which were very carefully carried out. Tablets contain- 
ing sucrose and calomel and also commercial tablets containing lactose 
and starch were tested. For delicate testing a colorimetric method 
with hydrogen sulphide was used. The outcome of the investigation 
is that any mercuric chloride that may be found in calomel tablets 
made with carbohydrates is due to the presence of the impurity in 
the material used and is not produced by the interaction of the in- 
gredients. In fact the tendency is the other way, for the common 
carbohydrates are markedly reducing in their action and under cer- 
tain circumstances will convert mercuric into mercurous compounds. 
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The condition seems to be different, however, when the iodides ° 
are compared. The high atomic weight of iodine seems to give 
marked instability to the molecule—as might be expected—and mer- 
curous iodide tablets will after a time show minute specks of red 
indicating a transfer into the mercuric form. Mercurous iodide is 
also appreciably susceptible to light, being converted into a dark mass 
which is possibly a mixture of free mercury and the higher iodide. 
In the presence of organic substance, such as gelatin, this action of 
light is fairly rapid and I have taken a copy of a negative by means 


of it. 
H. L. 


THE WETTEsST AND Dryest Spots oN EartTH (NOTE, H2O, Not 
C2.H;OH).—Mention was made in a recent issue of the hottest 
place on the earth’s surface. Mark Jefferson in the Geographical 
Review, (1926, 16, 324) presents data as to the coldest place and also 
places of highest and lowest annual rainfall. The lowest tempera- 
ture so far noted was —67.8 C. (—go F.) at Verhoyansk in Siberia in 
January, 1885 and 1892. Long rainfall records at a point on the 
plateau northeast of Calcutta at an elevation of 1250 meters (about 
4200 feet) show annual falls ranging from 427 to 449 inches, more 
than ten times that of the average of the eastern United States. Ob- 
servations at a nearby point on the same plateau showed a fall of al- 
most 500 inches but such a record is not comparable with the long 
ones. At a point in the Hawaiian Islands a fall of 561.86 inches was 
noted in 1918. The least fall observed in long periods is in the Chilian 
(nitrate) desert, 5 millimeters (about 1/5 inch) having been recorded 
at Iquique. High annual rainfall is not necessarily coincident with 
very frequent rains, as the precipitation may often be small. Ata 
point in the Marshall Islands, 336 rainy days have been noted in one 
year. A traveler in the Orinoco basin said that in the dry season it 
rained every day and in the wet season all the time. 


H. L. 


ANTI-RUST PAINT FoR IRoN.—The annual loss to the world due 
to the rusting of iron runs into many millions of dollars, and the prob- 
lem of its prevention is being studied by scientists in all civilized 
countries. Zinc, tin, nickel, ordinary lead paint and many other things 
are useful preventives, but they do not last, and have to be re-applied 


more or less frequently. 
A remarkable discovery is now announced from Switzerland. 
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Dr. A. V. Blom, of Berne, has made a new lead paint which affords 
complete and permanent protection to iron. This paint is of a very 
special character: it is made by melting lead in an electric furnace 
and blowing through it air and certain reducing gases, so that a dross 
or scale is produced which consists of colloidal or extremely finely 
divided lead dispersed in yellow lead oxide. When it is powdered 
and mixed with a specially prepared linseed oil, and applied to an iron 
surface, very minute particles of lead separate out and gradually pene- 
trate into the surface of the iron. The presence of the lead in the 
treated iron has been proved by photomicrographs and by chemical 
analysis. Iron objects painted with this new pigment have not shown 
any signs of rusting after prolonged exposure, or after being heated 
in steam. This discovery may lead to extremely important develop- 
ments.— Science Service. 


MINING OF SOME SCARCE METALS IN THE UNITED STATES FOR 
THE YEAR 1924 (Bulletin I-22 of the Department of Commerce, 
Bureau of Mines).—The only known output for tantalum in the 
United States is South Dakota, the yield for the year of the report 
being about 1200 pounds of ore. The principal supply of titanium is 
from ilmanite obtained from the beach sands in Florida. Titanium 
is now used in the production of a pigment. The production of 
tungsten was increased but is still small compared with that of the 
ten years preceding the close of the war. 

Mining of radium was done in the uranium-vanadium fields of 
the United States, but more work was done on vanadium itself. As 
the uranium ores are practically all used by the United States Radium 
Company and only two companies produce vanadium salts, no figures 
for domestic production may be given. The radium market was 
dominated by the output of the Belgian Congo. In 1923 nearly 4000 
tons of uranium ore were mined there. The uranium or radium 
content has not been made known, but indirect information indicates 
that the ore carries from 40 to 70 per cent. U3QOx, though likely much 
of the ore is leaner. As each per cent. means about 2.5 milligrams 
of radium per ton of ore, it is seen that the total yield is rather large. 
The total sales from these Congo mines to the end of 1924 are said 
to have been 35 grams of radium. The costs are not given, but are 
said to be only a few dollars per milligram. This competition, as is. 
well known, caused the closing down of nearly all work on the radium 
deposits in the United States. As the difficulty was insuperable and 
could not be foreseen, a bill was introduced in Congress asking that 
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owners of carnotite claims be freed from the assessment work on their 
claims for three years. After hearings before the Committees on 
Mines and Mining of the House of Representatives, the bill was 
favorably reported but was not acted on. H. L. 


MEDICAL AND PHARMACEUTICAL 
NOTES 


ADDITION TO SPECIAL Notices, NATIONAL ForMULARY V, 
Pace XLI, spy AUTHORITY OF THE NATIONAL FORMULARY Com- 
MITTEE—VEGETABLE Drucs.—The official definitions and standards 
for vegetable drugs apply to all forms in which they may enter com- 
merce, whether whole, cut, ground, powdered, or otherwise prepared 
for use, unless specifically exempted in the monograph or admitted 
under authority for manufacturing or for a special purpose. 

Vegetable drugs are to be as free as practicable form insects or 
other animal life, animal material or animal excreta. They are to be 
free from moldiness and show no discoloration, abnormal odor, slimi- 
ness, or deterioration due to any cause. 

For the preservation of vegetable or animal substances from the 
ravages of insects, it is directed in special cases that they be preserved 
in tightly closed containers with a few drops of chloroform or carbon 
tetrachloride added. It is not intended that this precaution should be 
obligatory for drugs in bales or large original containers where it may 
be impracticable. 

The following drugs are particularly liable to the attack of in- 
sects: Angelice Radix, Anisum, Arnica, Avena Sativa, Bryonia, 
Coriandrum, Crocus, Foeniculum, Ficus, Humulus, Inula, Iris, Juni- 
perus, Lappa, Matricaria, Myristica, Pinus Alba, Prunum, Rhamnus 
Cathartica, Rumex, Sabal, Stillingia and Taraxacum. 

In commerce it is not possible to obtain vegetable drugs in a state 
of absolute purity, and a limited amount of innocuous, extraneous, or 
foreign matter adhering to the drug or admixed with it is usually not 
detrimental. The presence or admixture of any poisonous or danger- 
ous foreign substance, however, is not permissible. Foreign organic 


Note.—Should purchasers of copies not having these “Additions to Special 
N. F. V, they can secure same gratis from the General Distributor of the N. 
Notices” desire the loose sheet referred to for insertion in their copies of the 
F. V, the Chemical Catalog Company, 19 East Twenty-fourth Street, New 
York City. The page is included in recent printings. 


i 

D 

t 

f 

P 

k 

n 

t 

t 

P 

le 

| b 
a] 

V 

bl 


Am. Medical and Pharmaceutical Notes 433 
matter refers to any part of the plant or plants yielding the drug, 
except that part or those parts designated as constituting the drug, 
and to any other plant parts, vegetable tissues, or substances. 

In order that vegetable drugs be of a uniform quality and as free 
as practicable from foreign substances, it is required that in each vege- 
table drug recognized in this National Formulary the amount of for- 
eign inorganic matter, estimated as acid-insoluble ash, be not more 
than 2 per cent. of the weight of the drug unless otherwise specified 
in the monograph of the drug, and that the amount of foreign organic 
matter be restricted to the allowable percentage specified in the mono- 
graph of the drug. Before vegetable drugs are ground or powdered, 
all lumps of dirt or other foreign inorganic matter which can be sep- 
arated by mechanical means should be removed. 


BLoop RELATIONS IN PLANT FAMILIES.—Plants have no blood, 
yet a German botanist has found it possible to use their juices to 
determine their real relationships just as comparative tests on the 
blood of animals show which are nearest of kin. He has shown by 
this method of serum diagnosis that, for example, the common milk- 
wort displays affinity with the heather, bittersweet, and horse-chestnut 
families ; the bear-berry with the heather, bitter-sweet, milkwort, and 
grape families. 

What the test actually shows is merely that the proteins of these 
plants are similar in composition, but from this an actual family 
kinship, coming from a common ancestry, may be reasonably inferred. 
Hitherto, botanists have had no way of ascertaining the family con- 
nections of plants, and so they have classified plants according to 
their external forms and features, such as the number of the petals, 
the shape of the leaves, and the like. But this is an uncertain system, 
since plants of recent species may develop close resemblances in ap- 
pearance and structure when grown under similar climatic conditions. 
The new chemical method of classification by composition is likely to 
lead to safer conclusions. 

Using the serum test on animals, it has been found that the 
blood of man corresponds more closely to that of the large tailless 
apes of the Old World than to the smaller-tailed monkeys of the New 
World, while the blood of other animals differs decidedly from human 
blood.— Science Service. 
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PLANTS ON WESTERN PLaIns Have More Roots THAN Tops, 
—A plant on the western plains growing apparently only two feet 
high, may have a real height of eighteen or twenty feet, if the great 
length of its roots is counted in. Its stunted branches may grow only 
an inch a year, but its roots will grow an inch a day when the soil is 
moist after a rain, says Prof. J. E. Weaver, of the University of 
Nebraska, who has spent many years investigating the roots of plants 
in the semi-arid and irrigated regions of the West. 

The roots of a single cornstalk may occupy rather thoroughly 
over 200 cubic feet of soil, Prof. Weaver states. The widely spread- 
ing roots of potatoes, after turning downward, elongate at the rate of 
an inch a day for a period of two or more weeks, and the main verti- 
cal roots of corn at the rate of two to two and one-half inches per 
day, sometimes reaching depths of eight feet. 

Prof. Weaver has developed a method of measuring the water- 
absorbing area of roots as compared with the evaporating surfaces of 
leaves. He finds that five-weeks-old corn grown in wet soil has 1.2 
times as much absorbing as evaporating area; corn of the same age 
but grown in dry soil had 2.1 times as much root surface as leaf 
exposure. 


DISINFECTANT Acts BY INvISIBLE Rays.—That sodium hypo- 
chlorite, the common disinfectant used in drinking water and swim- 
ming pools, does not sterilize by direct contact but by means of germ- 
destroying invisible rays which it gives off when it comes into contact 
with organic matter, is the conclusion drawn from experiments made 
by French chemists, M. Philippe Bunau-Varilla and M. Emile 
Techoueyre, and communicated to the Academy of Sciences by M. 
Jean Perrin, professor of physical chemistry at the Sorbonne. 

It used to be thought that the purifying power of the compound 
was due to chemical reaction, as it oxidized organic matter and 
decomposed itself. But while M. Bunau-Varilla was trying to deter- 
mine the smallest amount of sodium hypochlorite necessary to sterilize 
a given amount of drinking water and not leave the usual chlorine 
taste, he found that the quantity necessary was too small to enter into 
any appreciable chemical reaction, and this fact suggested his ultra 
violet ray theory. 

A series of experiments was then devised to prove or disprove 
the theory. <A tube of quartz, which, unlike glass, is transparent to 
ultra violet rays, was filled with a dilute solution of sodium hypo- 
chlorite and placed within a larger tube of quartz. The interspace 
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was filled with water contaminated with colon bacilli, and the com- 
bination immersed in a bath of hypochlorite solution. An identical 
arrangement of quartz tubes, but lacking the surrounding disinfectant, 
was prepared and the sets were allowed to stand twenty-four hours. 

In order to find out if the hypochlorite had really given off death- 
dealing radiations, drops of the contaminated water were taken out 
of both tubes and “planted” in dishes of gelatin—a sort of bacterial 
‘dinner pail—where they were allowed to grow. The solution con- 
taining the most bacteria would grow the largest number of “col- 
onies,” and vice versa. In fifty-one times out of sixty the contami- 
nated water that had been surrounded for twenty-four hours by the 
hypochlorite solution grew fewer bacterial colonies than water not so 
exposed. 

It appears from these experiments that the hypochlorite gives off 
ultra violet rays which, passing through the quartz, destroy the 
microbes that they reach.—Science Service. 


CORRESPONDENCE 


151 St. Ann’s Avenue, New York City. 
Editor AMERICAN JOURNAL OF PHARMACY, 


Dear Sir: 

Biological products are becoming a greater factor in the modern 
materia medica every day. 

Millions of patients are being treated with these products daily 
and judging from the astounding results achieved by this form of 
medication it is only in its infancy. Millions of dollars are being 
invested in research work in biological, chemical and pharmaceutical 
laboratories that represent an enormous capital investment. 

Modern medicine in its scientific pursuits not only strives by 
these means to cure the scourge of many diseases that afflict man- 
kind, but even greater attention is being given to the subject of pre- 
ventive medicine, as is shown by the extensive use of such biologicals 
as diphtheria toxin anti-toxin mixture for immunization against diph- 
theria or authorized scarlet fever streptococcus toxin for active 
immunization against scarlet fever. 

However, with all these advances in the science of medicine little 
attention seems to have been given to the adequate and proper distri- 
bution of these important products. 


= 
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It stands to reason that manufacturers of biologicals, chemicals 
and pharmaceuticals cannot maintain in addition to their research and 
manufacturing laboratories, distributing depots in all parts of the 
country where physicians can be promptly and efficiently served with 
their requirements day and night. 

The question therefore arises, who shall be the logical distributor 
for biological products and other medicaments and what should be 
required of him? 

A recent survey made throughout the United States reveals the 
fact that vast quantities of these products are being distributed in a 
more or less haphazard manner by supply houses who engage in this 
business largely in a commercial way only without any attempt to 
render a real professional service to the medical fraternity. 

The proper storage under refrigeration, the prompt delivery of 
all orders, the selection and carrying stock of only products of the 
highest standards, the checking up of stocks of outdated potency, are 
only a few of the important duties that devolve upon the shoulders of 
the distributor. 

Summing up all the factors that enter into the distribution of 
biological products, ampules for medication and other medicaments, 
who is better qualified and who should be looked to as the logical dis- 
tributor of these products other than the professional pharmacist? 
The physician of today is one of the principal guardians of the public 
health and the professional pharmacist is the other. 

It is most logical that there should be a closer bond of coopera- 
tion established between the medical and pharmaceutical professions 
if the well-being and health of the public at large are not to suffer. 

Pharmacists are prepared and ready to serve physicians as pro- 
fessional men, and‘it is our belief that the medical fraternity will be 
served better, more efficiently and with a greater professional under- 
standing if they will encourage pharmacists by looking to them as the 
logical distributors for biologicals, arsphenamines, insulin and medica- 
ments of all kinds. 

The question of what the pharmacist should charge for his serv- 
ices as a distributor is one which also deserves discussion. As a rule 
the professional pharmacist will only ask a fair percentage of profit 
to cover his overhead charges, such as rent, heat, light, clerk hire, 
maintenance of refrigeration, etc., on his sales to physicians for 
products to be used in their offices or for personal use. 
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However, too often when patients ask what the cost will be to 
them of certain medicaments prescribed for them, physicians uninten- 
tionally make the error of quoting the price at which they themselves 
buy these same products for their own use. We know this is not the 
general practice, but feel that in justice to the professional pharmacist 
and the service he renders, this erroneous practice should be brought 
to the attention of the medical fraternity. 

We believe every physician will grant that the professional phar- 
macist is entitled to a legitimate margin of profit in excess of his over- 
head charges on sales he makes to the consuming public whether such 
represent physicians’ prescriptions or other products. 

As a matter of professional pride, from the standpoint of service 
and sound economics, we offer this suggestion and also in the hope that 
we may hear constructive suggestions and criticisms from our friends 
in the medical fraternity. A broad discussion of this problem in all its 
phases will be welcomed either by direct correspondence or through 
the columns of this publication with the permission of its editor. 

Our mottoes are “Live and help to live” and “He who serves 
most serves best.” 

Yours respectfully, 


SAMUEL S. DworkIN, 


Chairman Committee on Biologicals, National Association of Retail 
Druggists and American Pharmaceutical Association. 


NEWS ITEMS AND PERSONAL NOTES 


NEw OFFICERS OF THE PENNSYLVANIA PHARMACEUTICAL 
AssociaTIon.—At the Buena-Vista meeting of the P. P. A. the fol- 
lowing officers were elected to serve the association during the coming 
year: President, Joseph W. England, Philadelphia; first vice-presi- 
dent, George O. Yohe, Pittsburgh ; second vice-president, Sterling W. 
Griésing, Hazletor ; secretary-treasurer, Joseph J. Noh, Harrisburg ; 
member executive committee, George F. Lee, Johnstown; local sec- 
retary, Charles W. Coffman, Waynesboro. 


Gotp Priz—E AWARDED TO J. C. anp B. L. DeG. Peacocx.—The 
twenty-dollar gold prize for the best paper presented at the 1925 
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meeting of the Pennsylvania Pharmaceutical Association was pre- 
sented to Mr. and Mrs. J. C. Peacock, of Philadelphia, for their 
paper on “The Tannin of Rhus Glabra.” 


Unitep States Civit ServicE ExaMInation.—The United 
States Civil Service Commission announces the following open com- 
petitive examination : 


PHARMACIST 


Applications for pharmacist must be on file at Washington, 
D. C., net later than August 7. The date for assembling of com- 
petitors will be stated on the admission cards sent applicants after 
the close of receipt of applications. 

The examination is to fill vacancies in the field service of the 
Bureau of Internal Revenue, and in positions requiring similar quali- 
fications. 

The entrance salary is $2100 a year. After the probational pe- 
riod required by the civil service act and rules advancement in pay 
without material change in duties may be made to higher rates within 
the pay range for the grade, up to a maximum of $2700 a year. 
Promotion to higher grades may be made in accordance with the 
civil service rules as vacancies occur. 

The duties will consist of examining the records of retail and 
wholesale druggists, physicians, manufacturers of medicinal prep- 
arations containing intoxicating liquor, and others holding permits for 
the sale or use of intoxicating liquor under the National Prohibition 
Act, with a view to ascertaining whether the terms of the provisions 
are being carried out or whether violations of the National Prohibi- 
tion Act are being committed; examining the business of applicants 
for permits to use or sell intoxicating liquor; and making detailed 
reports of such examinations. 

Competitors will be rated on practical questions on commercial 
pharmacy with special reference to the National Prohibition Act and 
its application to business dealing in medicinal preparations and in- 
toxicants; and education, experience, and fitness. 

Full information and application blanks may be obtained from 
the United States Civil Service Commission, Washington, D. C., or 
the secretary of the board of U. S. civil service examiners at the post 
office or customhouse in any city. 
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New SNAKE-BITE SERUM Lasoratory.—The Antivenin Insti- 
tute of America—the only laboratory of its kind on the North Ameri- 
can continent—recently began its existence as a department of the 
Mulford Biological Laboratories, at Glenolden, Pa. The director of 
this new laboratory is Alfranio do Amaral, B.Sc. and L., M. D., 
D. P. H., of Sao Paulo, Brazil. 

Dr. Amaral is in this country on leave of absence from the 
Brazilian Government’s Serum Therapeutic Institute, at Sao Paulo, 
Brazil, of which he is chief. He is a professor in Harvard Univer- 
sity Institute of Tropical Biology and Medicine. 

Dr. Amaral was invited to come to the United States to study the 
problem of the increasing number of fatalities from snake-bites. 
Some fifty deaths from snake-bites last year, in this country alone, 
have served to focus the attention of health authorities on this grow- 
ing menace. 

Snake-bite poisoning has become a matter of considerable eco- 
nomic importance in certain sections of Central and North America, 
where many agricultural, engineering and construction workers have 
been bitten. The Serum Therapeutic Institute of Brazil has done a 
great work in preparing anti-snake-bite serum, or antivenin, but the 
demand for these specifics from the North American Continent is 
greater than they can supply. 

When the plans for the Antivenin Institute of America were 
formulated, authorities interested in the problem turned to the H. K. 
Mulford Company and found them prepared and having the advan- 
tage of some experience gained from some work on venoms and anti- 
venins carried out in the Mulford Laboratories some years ago. The 
request that the Mulford Laboratories support the work of the 
Antivenin Institute of America and undertake the production of 
antivenins, is a high compliment to their reputation as biological 
chemists and a recognition of their experience and skill in the produc- 
tion of products of this class. 

The importance which attaches to this new project is everywhere 
recognized. The Brazilian Government itself has generously granted 
a two years’ extension of Dr. Amaral’s leave of absence, to permit 
him to organize and establish the Antivenin Institute and to start the 
routine production of specific antivenins. 

Dr. Amaral’s first work, in which he is now engaged, is to collect 
a supply of venom with which to begin the treatment of horses, and 
also to arrange for the collection of the principal species of poisonous 
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snakes through the south and southwestern United States, also in 
Mexico, which will serve as the source of further supplies of the 
poison. 

Before the end of the summer, sufficient collections of venomous 
snakes will have been made, and equipment installed, so that the 
immunization of horses can be started. It is anticipated that a 
polyvalent antivenin will first be produced. Later, specific antivenins 
will be produced for use in certain countries. When a supply of the 
serum has been worked up, distribution centers will be arranged for 
in localities where the snake-bite problem presents itself in urgent 
form, so that the serum may be quickly available to every sufferer. 

It is expected that Antivenin Mulford will be ready for distri- 
bution about January I, 1927. 

To the list of Mulford “firsts” is thus added “First in North 
America to produce Anti-Venin for the treatment of snake bites.” 


BOOK REVIEWS 


JAHRBUCH DER ORGANISCHEN CHEMIE. By Professor Dr. Julius 
Schmidt, Stuttgart. 12th year. xix-365 pages, paper bound, 8vo. 
Wissenschaftliche Gesellschaft m.b.H., 1926. Price, 35 marks. 


Yearbooks in several departments of science have been a fea- 
ture of German contributions to literature for many years. Their 
preparation involves much labor for the amount of material that 
appears in the different active countries in the course of twelve months 
is very large, and widely different in value and importance. The 
editor of the report has indeed the embarrassment of riches, and the 
fact that now-a-days so many languages are involved makes the task 
far more burdensome. The value of such a report is much enhanced 
by its promptness in appearance, and the editor of the present volume 
deserves much credit for the early completion of his work, which 
refers to the results of research in the year 1925, and relates to pure 
organic chemistry, neither the applied phases of the science nor the 
analytic being included. This is, of course, a necessary limitation. 
The present issue includes 78 pages more text than that for 1924, an 
increase of about 25 per cent. Special attention has been given to the 
developments of the chemistry of the carbohydrates, pyrrol group, 
plant alkaloids, new data on the constitution of the proteins, enzyms 
and plant colors. A comprehensive and carefully selected series of 
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abstracts on the progress of the science is of great use to the worker, 
and a book of this character is a necessary addition to the library of 


all laboratories. 
Henry LEFFMANN. 


With its number for December, 1925, our excellent American 
companion enters the second century of its life. The first number 
appeared in December, 1825, under the title Journal of the Philadel- 
phia College of Pharmacy. At that time the scientific world was less 
extensive and less familiar than today. Several articles from the 
leading contributors to the Journal give the history of it and the 
progress that has taken place in scientific and pharmaceutical fields 
in the course of the nineteenth century and part of the twentieth. 
These articles show the part taken by the Journal in the diffusion of 
scientific development and also in the publication of original investi- 
gations. 

We are pleased to address to the Philadelphia College of Phar- 
macy our congratulations and regards. Let us hope that in its turn 
it may in seventy-two years through the AMERICAN JOURNAL OF 
PHARMACY present its congratulations to our successors of the B. S. 
P.—From the Bulletin des Sciences Pharmacologiques, 1926, Vol. 
28, P. 321. 


THE First QUARTER CENTURY IN THE FIGHT AGAINST TUBERCU- 
LOSIS. 


The story of tuberculosis work in Ohio during the past twenty- 
five years has been published by the Ohio Public Health Association, 
the voluntary, state-wide organization which sponsors the tuberculosis 
program in that state. 

Entitled “The First Quarter Century in the Fight Against Tuber- 
culosis,” the booklet, containing more than one hundred pages of 
reading matter and pictures, details the various steps taken in the 
development of the tuberculosis program in Ohio. 

The pamphlet, which lists the more important events of the past 
quarter century in chronological order, affords a convenient means 
of obtaining concise information as to the present situation in Ohio 
and the methods used to attain it. An important feature of the 
pamphlet is an appendix which gives all of the Ohio laws dealing 
with tuberculosis in the form and order in which they were passed 
by Ohio legislative bodies. 
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PRAKITICUM DER QUALITATIVEN ANALYSIS FUR CHEMIKER, PHAR- 
MAZEUTEN UND MepizINER. By Rudolph Ochs, Ph. D., Uni- 
versity of Berlin. Small 8vo., vii-126 pages, 7 plates. Berlin, 
Julius Springer. 4.8 marks, paper bound. 


Qualitative analysis is often the introductory phase of practical 
chemistry in American schools. It has sometimes seemed to the re- 
viewer that this is a mistake, as the ordinary methods that follow 
lead to a careless technic. Simple exercises in quantitative analysis 
might be made to lead to exactness in manipulation and in instruction 
in the principles of stoichiometry. A complete analysis, for instance, 
of pure crystallized copper sulphate would not only initiate the stu- 
dent into several important determinations but when the data obtained 
were calculated into the formula a useful exercise in chemical mathe- 
matics would be given. 

The book in hand contains a very large amount of information 
for both group analysis and special tests, elements and important 
radicles are included. The limitations of the work, of course, exclude 
the procedures for the really rare elements. The term “rare” has 
undergone a shift of application in recent years. Many chemists can 
remember when cerium, thorium, thallium, and selenium were merely 
curiosities in the cabinet of specimens. 

Seven photogravures of crystalline forms of salts are given. 
It is doubtful if these pictures, though well made, are worth the cost 
of production. Students should be taught to make such objects and 
to study them under the proper magnification. The microscope has 
many most valuable applications in the chemical laboratory. Photo- 
micrography is a most useful appendage to it for purposes of record, 
but whenever the instructor can present to the student the form under 
normal conditions it should be done and no resort should be made to 


pictures. 
Henry LEFFMANN. 


